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L«r9«-tcal«  snow  malting  operations  at 
The  Homestead,  Hot  Springs,  Va.,  are 
providing  fast  slopes  for  skiing  fans 
and  a  full  year  of  activities  for  the 
luxury  resort.  For  story  see  page  87. 


If  your  problem  is 
EFFICIENT  HEAT  AND 
HOT  WATER  with  No.  2 
Oil  for  the  medium¬ 
sized  building  . . . 


Handsome,  highly  efficient  and  lasting,  that’s 
the  Smith  Mills  2500.  Many  features  including 
vertical  \water  tube  construction,  extended  fin 
surfaces,  heavy  fibre  glass  insulation  to  prevent 
heat  loss,  unusually  clean  burning  precision 
built  burner  of  high  combustion  efficiency. 


BOILER-BURNER  UNIT 


PROVIDES  i52  to  96Z  MBH  FROM  5  to  10  SECTIOX  BOILERS 

The  next  time  you  are  about  to  specify  an  oil-fired  heating:  unit  for  a 
commercial  building:  of  moderate  size,  consider  the  Smith-Mills  2500. 
It  is  available  for  either  hot  water  or  steam  and  in  six  sizes.  It  uses 
No.  2  oil  and  has  a  burner  capacity  of  4.45  to  9.25  g:allons.  Electronic 
control  is  standard  on  the  8,  9  and  10  section  boilers.  It  is  available 
optionally  on  the  5,  6  and  7  section  boilers. 

The  Smith-Mills  2500  is  ideal  for  restaurant,  g:arag:e,  motel,  store  or 
small  factory  use.  This  integ:rated  unit  is  desig:ned  to  furnish  trouble- 
free  heat  and  continuous  hot  water  scrriec  with  a  minimum  of  boiler 
room  supervision  and  maintenance.  Sections  of  rug:g:ed  cast  iron  assure 


Optional  built-in  tankless  or 
tank  water  heater.  Tankless 


extra-long:  life.  Extra-long:  flue  travel  assures  g:reater  efficiency  and  sizes  from  4  to  12  gallons  per 


economy. 

Detailed  descriptive  folder  available  on  request.  Write: 


minute;  tank  heaters  are  also 
available  for  tank  sizes  up  to 
240  gallons:  180°  hot  water. 


H.B 


CAST  IRON  BOILERS 


H.  B.  SMITH  CO.,  INC.,  WESTFIELD.  MASSACHUSETTS  •  Established  1853 
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Some  Straight  Talk 
On  Steam  Trap  Capacity 

•  • .  or  pulling  away  the  curtain  of  confusion 
that  surrounds  steam  trap  capacity  ratings. 


Unfortunately,  for  the  steam  trap 
buyer,  the  subject  of  steam  trap  capac¬ 
ity  has  become  cloudy  and  confused 
by  a  landslide  of  claims,  counter¬ 
claims  and  inconsistent  “standards” 
for  measurement.  So  let’s  take  a  cold 
hard  look  at  this  subject  so  vital  to 
the  efficient  operation  of  your  plant. 


What  Determines 
steam  Trap  Capacity? 

There  are  three  factors  that  deter¬ 
mine  the  capacity  of  a  steam  trap: 

1.  The  area  of  the  orifice. 

2.  The  density  of  the  condensate. 

3.  The  pressure  differential  across 

the  trap.  ■ 

Let’s  take  a  closer  look  at  each  of 
these: 

Area  of  orifice  is  usually  specified  by 
the  trap  manufacturer  or  can  be  cal¬ 
culated  from  the  diameter.  Nothing 
complicated  here. 

Density  of  condensate  depends  on 
temperature.  A  cubic  foot  of  cold 
water  weighs  62.4  lbs.  At  250°  F.  or 
15  psi,  it  weighs  less  than  59  lbs. 

This  is  important.  Don’t  overlook  it. 

Pressure  differential  across  the  trap 
is  most  significant.  And  it  is  compli¬ 
cated  by  the  many  factors  that  affect 
it,  such  as: 

1.  Pressure  drop  between  unit 
drained  and  the  trap  when  the  trap 
valve  is  open. 

2.  Distance  the  trap  valve  is 
moved  from  the  valve  seat. 

3.  Back  pressure  on  the  trap  with 
orifice  closed;  i.e.,  return  header 
pressure. 

4.  Increase  in  back  pressure  pro¬ 
duced  by  condensate  and  flash  steam 
flowing  in  the  discharge  line.  This 
in  turn  is  affected  by  the  diameter 
and  length  of  the  discharge  line,  plus 
friction  caused  by  valves  and  fittings. 

Orifice  Capacity 
Vs.  Steam  Trap  Capacity 
Figure  1  shows  a  Vz"  diameter  sha^- 
edged  orifice  at  the  end  of  a  pipe 
filled  with  cold  water  at  15  lbs.  pres¬ 
sure.  The  capacity  of  this  orifice, 
using  a  .61  coefficient  of  flow  would 
be  8,800  lbs.  per  hr.  Now,  would  this 
orifice  if  used  in  a  %"  steam  trap 
installed  as  shown  in  Figure  2  pro¬ 
vide  the  trap  with  a  continuous  dis¬ 
charge  capacity  of  8,800  lbs.  of  hot 
condensate  per  hour?  The  answer  is 

"See  our  catalog  in  Sweets  Plant  Engineering  File" 
For  mor*  rfota  circl*  tfc/t  peg*  number  on  cerrf  at  back  of  book 


15  psig 
70°  F 


P 


Fig.  2 — Determination  of  the  . 
hot  condehsate  capacity  of  o  C 
iteam  trap. 


J  Fig.  J — Determination  of  the  cold  water 
1  capacity  of  a  sharp-edged  orifice. 


GAGE 
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“no”.  And  here  are  some  of  the  rea¬ 
sons  why: 

Density  of  condensate.  As  pointed 
out  above,  cold  water  weighs  62.4 
lbs.  per  cu.  ft.  At  15  lbs.  pressure 
and  250°  F.  water  weighs  less  than 
59  lbs.  per  cu.  ft.  This  difference  in 
density  alone  reduces  the  lbs.  per 
hour  capacity  of  the  orifice  by  over 
5%. 

Pressure  differential  across  the  trap. 
With  the  trap  valve  closed  we  have  a 
static  pressure  differential  of  15  psi. 
The  trap  valve  must  be  able  to  open 
against  this  pressure.  However,  this 
is  not  the  pressure  differential  that 
will  determine  the  capacity  of  the 
trap  valve. 

The  %"  discharge  line  will  be  full 
of  a  mixture  of  flash  steam  and  con¬ 
densate.  To  keep  this  mixture  flow¬ 
ing  from  the  trap  outlet  to  the  return 
line  requires  a  pressure  differential. 
In  actual  capacity  tests  run  as  shown 
in  Figure  2  Gage  B  at  the  trap  outlet 
registered  11  lbs.  back  pressure. 
Thus  the  true  pressure  differentiEil 
across  the  trap  weis  about  4  lbs.  Un¬ 
der  these  conditions  the  measured 
capacity  of  the  trap  was  4,340  Ibs/hr. 
or  just  about  half  of  the  capacity  of 
the  orifice  for  cold  water. 

How  Armstrong 
Determines  Capacity  Ratings 
Armstrong  trap  capacity  ratings  are 
based  on  hvmdreds  of  tests  under 
actual  operating  conditions.  In  these 
tests,  the  condensate  used  was  at  the 
steam  temperature  corresponding  to 
the  test  pressure.  Thus,  the  capac¬ 
ities  determined  take  into  account 
the  pressure  drop  that  occurs  when 
the  trap  orifice  opens  and  the  chok¬ 
ing  effect  Euid  back  pressure  of  the 
fhksh  steam.  Actual  installation  hook¬ 


ups  were  used  so  that  pipe  friction 
in  both  inlet  and  discharge  lines  as 
well  was  reflected  in  the  results. 

Let’s  go  back  to  the  example  cited 
above  and  in  Figure  2.  The  trap 
referred  to  is  an  Armstrong  No.  213. 
While  it  did  test  out  at  4,340  lbs.  per 
hour  for  a  static  pressure  differentisd 
of  15  psi,  it  is  rated  in  the  catalog  at 
only  3900  lbs.  per  hour  for  this  pres¬ 
sure — just  to  be  on  the  safe  side. 

For  the  trap  buyer,  this  means  that 
Armstrong  Steam  Trap  capacities 
are  based  on  handling  condensate  at 
steam  temperature  for  the  stated 
static  steam  pressure  differential 
under  actued  working  conditions. 

Capacity  ratings  which  don’t  take 
into  accoimt  all  of  the  variables  will 
be  misleading  and  may  lead  to  the 
selection  of  undersized  traps.  So 
whenever  you  specify  or  buy  traps 
be  sure  that  the  capacity  ratings  you 
work  from  are  realistic.  One  way  to 
be  sure  is  to  select  Armstrong  Traps 
with  guaranteed  capacity  ratings. 

«  «  » 

Additional  information  on  trap  ca¬ 
pacity  ratings,  plus  data  on  how  to 
correctly  size,  install  and  maintain 
steam  traps  for  any  pressure,  any 
temperature  and  any  load,  are  pre¬ 
sented  in  the  48-page  Armstrong 
Steam  Trap  Book.  Ask  your  IoceJ 
Armstrong  Representative  for  a  copy 
or  write: 

Armstrong  Machine  Works 
8464  Maple  Street 
Three  Rivers,  Michigan 


ARMSTRONG 
STEAM  TRAPS 
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NoWf  bring  in  fresh  air  or  remove 
foul  air  with  harmonizing 

PENNHOUSE 

ROOF  VENTILATORS 


ENGINEERED  BY  ROOF  FAN  EXPERTS 
WHO  OFFER  THE  FIRST,  COMPLETE 
TECHNICAL  BULLETIN  ON  HOW 
TO  SIZE  AND  SELECT 
PENNHOUSE  VENTILATORS 


NEW  FROM 
PENN: 
ENGINEERING 
DATA  THAT 
ADDS  TO  YOUR 
WORKING 
TOOLS! 


The  newest  way  to  harmonize  roof  fan  installations  is 
with  Penn  Ventilator  PENNHOUSES.  Laboratory- 
engineered  and  architecturally  functional,  Pennhouses 
are  most  often  used  as  gravity  ventilators,  pressure 
relief  ventilators,  fan  discharge  caps,  fresh  air  intakes, 
and  sight  shields  (for  aesthetic  purposes)  for  roof 
mounted  equipment. 

In  designing  the  Pennhouse,  Penn  has  utilized  every 
imaginative  quality  feature  that  only  a  roof  fan  expert 
can  provide  .  .  .  capacity  and  pressure  tests  in  an  ap¬ 
proved  laboratory,  easy  access  louvred  sections,  and  12 
gauge  extruded  aluminum  for  its  unmatched  durability 
and  sleek  appearance. 

Important  for  every  engineer  to  have  on  hand  is  the 
new  Pennhouse  Technical  Bulletin  BSO-60  which  now 
offers  valuable  engineering  data,  and  for  the  first  time, 
the  most  complete  sizing  chart  that  simplifies  selecting 
the  proper  size  unit  for  any  given  area.  Get  all  the 
facts  today  on  how  the  Pennhouse  can  serve  your  roof 
ventilation  requirements.  Write  direct ...  or  contact 
your  local  Penn  representative. 


ventilator  CO.,  Inc. 

PHILADELPHIA  AO,  PENNA. 
^ ^ - 

A  leading  manufacturer  of  Powered  and  Gravity  Roof 
Exhausters  and  Accessory  Equipment  for  over  30  years. 

Member  of  AMCA 

Penn  Ventilator  products  are  available  throughout  the  Free  World. 

One  of  many  direct  factory  representatives  at  your  service; 

WARD  and  SUCK,  PITTSBURGH,  PA. 
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COVER  PHOTO:  In  line  with  our  avowed  policy  of  frustrating  nature  at  every 
turn  (i.  e.,  creating  warmth  in  winter,  making  coolness  in  summer,  and  melting 
snow  when  it  does  fall),  we  proudly  present,  for  your  interest  or  profit,  the  story 
of  how  one  resort  hotel  engineered  a  system  for  man-made  snow,  and  turned  a 
“slow”  season  into  one  of  its  busiest  with  the  addition  of  winter  sports.  The  article 
starts  on  page  87, 


HIGH  SPOTS  in  this  issue 


EXPOSITION  AND  CONVENTION:  As  a  noted  television  personality  would 
say,  it’s  going  to  be  a  “really  big  show.”  We’re  referring,  of  course,  to  the  up¬ 
coming  semi-annual  meeting  of  ASHRAE  and  the  International  Heating  and  Air 
Conditioning  Exposition  to  be  held  in  Chicago,  Ill.,  from  February  13  through  16. 
The  convention  program  consists  of  four  technical  sessions,  six  forums  and  four 
symposiums.  These  meetings  and  the  papers  to  be  presented  are  described  in  a 
pre-convention  report  appearing  on  page  91.  Also  listed  are  the  exhibitors  who 
will  be  attending  the  Exposition. 


CAPACI’TY  CONTROL:  Except  in  rare  circumstances,  any  air  conditioning  or 
refrigeration  system  will  be  required  to  operate  at  variable  load  conditions  due  to 
changes  in  occupancy,  solar  effect,  outside  dry  bulb  and  wet  bulb  temperatures, 
wind  velocities  and  internal  heat  generating  sources,  according  to  J.  R.  Hamish 
in  introducing  his  Reference  Section,  beginning  page  101.  It  then  becomes  neces¬ 
sary  for  the  mechanical  cooling  system  to  adjust  its  capacity  to  meet  the  instantane¬ 
ous  load  requirement. 


PERFORATED  CEILINGS:  Air  conditioned  areas  having  average  sensible  heat 
loads  can  well  be  served  by  “all-air”  type  systems  in  which  the  treated  air  is  intro¬ 
duced  to  the  conditioned  space  through  a  perforated  ceilii^.  In  his  article  begin¬ 
ning  on  page  98,  Maurice  Wilson  describes  some  of  the  commercially  available 
types  of  perforated  ceiling  materials,  and  includes  application  details  for  their  use. 
An  interesting  supplement  to  his  article  is  one  in  this  month’s  Applications  and 
Installations  department,  page  134,  telling  how  Armstrong  Cork  Company  per¬ 
forated  its  own  standard  mineral  tile  and  created  a  suspended  ceiling  installation 
which  combined  air  distribution  and  acoustical  treatment  in  its  general  office 
building. 


KNOCKOUT  DRUMS:  Even  in  a  well  designed  refrigeration  system,  the  danger 
of  liquid  carryover  to  the  compressor  is  not  too  remote.  In  this  month’s  Specifica¬ 
tion  and  Design  Seminar,  page  130,  Mel  Ramsey  shows  how  refrigerant  slugs  are 
produced  and  how  to  design  the  system  to  minimize  slug  formation.  He  recom¬ 
mends  the  knockout  drum  be  installed  as  the  ultimate  protection  against  costly 
compressor  damage.  The  author  welcomes  inquiries  for  more  information  about 
the  topics  covered  in  the  Seminar,  or  for  technical  information  on  other  topics 
in  his  field.  If  addressed  to  The  Editor,  they  will  be  forwarded  to  the  author. 
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NEW. . .  Improved  system  for 


course  you  like  the  beauty  of  modern  lines  and  colors  .  .  . 
and  you  welcome  the  fact  that  these  new  integrated  storage 
cabinets  provide  the  mobility  and  flexibility  demanded  by  crea¬ 
tive  teachers  .  .  .  but  of  prime  importance  to  you,  as  a  designer 
for  classroom  thermal  comfort,  is  the  fact  that  the  features  and 
advantages  of  Wind-o-line  Radiation  have  been  retained  in  the 
new  Nesbitt  Series  600  Line. 

Wind-o-line  solves  the  cold  downdraft  problem  .  .  .  but  more 
than  that:  In  a  forced  hot  water  system  the  copper  tubing  of 
Wind-o-line  finned  radiation  serves  as  the  supply  and  return 
piping  for  the  Syncretizer  unit  ventilators  in  a  whole  group  of 
classrooms.  Costly  pipe  trenches,  conventional  mains,  run-outs 
and  pipe  coverings  are  eliminated. 

Syncretizer  multiple  serpentine  heating  elements  deliver  the 
required  heating  capacity  with  water  quantities  a  third  or  less 
of  those  demanded  by  conventional  elements;  and  the  additional 
heating  surface  provided  by  Wind-o-line  further  reduces  the 
water  quantity.  Smaller  pipes  and  pumps  are  used. 

The  gravity  heating  capacity  of  the  Syncretizer  with  Wind-o- 
line  radiation  is  more  than  sufficient  to  maintain  adequate 
building  temperatures  during  shutdown  periods.  Special  con¬ 
trols  and  intermittent  fan  operation  are  unnecessary. 

Thus,  for  daytime  comfort,  nighttime  protection,  and  reduced 
system  costs — Wind-o-line  makes  the  difference! 


W/nd-o-line  Radiation 
makes  the  difference! 


This  new  engineering 
publication  for  the 
Series  600  Line  is 
now  ready.  Write  for 
a  copy  of  Pub.  lOAl. 


'For  the  Pursuit  of  Scholastic  Excellence' 


COMFORT-CONDITIONED  CLASSROOMS 


The  Series  600  Line  is  made  and  sold  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 
Sold  also  by  American-Standard  Industrial  Division,  and  American-Standard  Products  (Canada)  Ltd. 
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How  Imaginative 
Provided 
Air  Conditioning 
To  Fit  A 
School  Budget 


Engineering 


Must  school  air  conditioning  alwa5rs  be  “too  expensive”? 
Perkins  &  Will,  Chicago  architects  and  engineers, 
didn’t  think  so  last  year  when  they  designed  suburban 
Homewood-Flossmoor  High  School,  Without  exceeding 
the  school  budget,  they  provided  an  air  conditioned 
area  large  enough  for  complete  summer  sessions, 
including  15  classrooms,  the  library  and  all  administrative 
offices.  Actually,  cooling  for  25,000  square  feet  added 
less  than  3%%  to  normal  building  cost  —  less  than  $4 
per  square  foot  of  cooled  area. 


Homewood-Flossmoor  High  School,  Flossmoor,  Illinois.  Air  conditioned  section 
(center)  connects  to  other  school  facilities  by  glaiss-enclosed  passageways. 

Architects  and  Engineers:  PERKINS  &  WILL,  CHICAGO 

Mechanical  Contractor:  THE  ECONOMY  PLUMBING  AND  HEATING  CO.  OF  CHICAGO. 
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Perkins  &  Will  team  of  architects  and 
engineers  works  out  details  of  the 
cooling  system  design  features  and  controls 
for  the  Homewood-Flossmoor  school. 

From  left  to  right  are  F.  Philip  Brotherton, 
Designer  and  Project  Architect: 

Rudolph  J.  Houkal,  Chief  Mechanical 
Engineer,  and  Edward  C.  Colin. 

Chief  Structural  Engineer. 


How  it  was  done 

Perkins  &  Will  grouped  all  rooms  where  both  heating 
and  cooling  were  desired  into  one  section  of  the  school. 

An  interesting  design  feature  is  the  core  of  15  classrooms, 
surrounded  on  all  sides  by  other  rooms.  The  fuel 
savings  realized  from  this  “insulated”  core  help  defray 
the  added  expense  of  cooling  the  entire  summer 
school  section.  The  engineers  concentrated  all 
mechanical  service  equipment  beneath  this  section 
to  eliminate  long  air  conditioning  channels.  Double 
ducts  and  automatic  controls  were  carefully  designed  for 
easy  switchover  to  cooling  and  to  take  full  advantage 
of  tempered  return  air  and  outside  air  during 
spring  and  fall  seasons. 
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To  back  up  the  mechanical  efficiency  it  so  carefully 
designed  into  the  heating,  cooling  and  ventilating 
system,  the  Perkins  &  Will  firm  specified  a 
Powers  system  of  pneumatic  temperature  control, 
including  the  important  dew  point  control  which 
acts  on  the  chilled  water  auxiliary  cooling  used 
in  rooms  exposed  to  the  outside.  This  control 
(see  diagram)  utilizes  a  Powers  Water  Mix 
Valve  on  the  ceiling  panel  chilled  water  supply 
and  a  low  limit  Submaster  Regulator.  The  Powers 
Hygrostat  measures  room  humidity  conditions 
and  resets  the  low  limit  temperature  to  prevent 
condensation  on  panel  surfaces,  yet  allows 
supply  water  temperature  to  be  as  low  as 
possible  for  maximum  cooling. 

Fuel  savings  in  all  zones,  including  those 
not  cooled,  are  maintained  with  Powers  Day- 
Night  zone  controls.  A  7-day  program  clock  on 
the  master  control  panel  in  the  boiler  room 
provides  easy  switching  from  day  cycle  to 
night  cycle.  This  Powers  pneumatic  control  panel 
automatically  provides  a  24-hour-a-day  picture 
of  temperature  levels  in  aU  zones. 

Write  for  the  latest  Powers  Catalog  of  efficient, 
economical  pneumatic  controls  for  schools 
and  other  structures. 


Homewood-Flossmoor 
Maintenance  Superintendent 
William  C.  Drews  (left), 
takes  readings  from  the 
automatic  Powers  pneumatic 
control  panel. 


DEPT.  261.  SKOKIE  82.  ILLINOIS 

Offices  in  Principal  Cities  in  U.S.A.  and  Canada 
MANUFACTURERS  OF  THERMOSTATIC  CONTROLS  SINCE  1891 

For  more  doto  circle  thlt  page  number  on  card  at  bock  of  book 


U}Jmi  {{siadsJUk  Sai^: 


Location  of  Wall  Outlets 

Editor,  Air  Conditioning,  Heating  and  Ventilating 
Your  article  on  Room  Air  Distribution  in  your  No¬ 
vember,  1960  issue  is  excellent  but  it  fails  to  supply 
information  on  questions  that  I  have  regarding  the 
location  of  air  outlets  and  returns. 

In  designing  a  year-round  system,  I  am  interested 
in  warm  air  distribution  for  winter  heating.  I  want 
to  locate  an  outlet  6V2  ft  high  for  best  results.  If  I 
mounted  a  diffuser  this  high  on  an  exterior  wall  with 
the  return  on  an  interior  wall,  would  I  be  creating 
a  flow  of  cold  air  across  the  bottom  of  the  room  which 
would  result  in  objectionable  draft?  Would  it  be  bet¬ 
ter  to  mount  the  diffuser  on  an  interior  wall  with 
the  return  on  an  exterior  wall  for  a  high  level  outlet 
such  as  I  plan  to  use? 

Rahivay,  N.  J. 

The  article  referred  to  vxm  prepared  by  engineers  of 
Carrier  Corp.,  and  the  problem  was  submitted  to  that 
company.  The  following  letter  was  received: 

Editor,  Air  Conditioning,  Heating  and  Ventilating 
Your  question,  which  was  not  explained  in  the 
article  on  Room  Air  Distribution,  has  prompted  the 
following  comments.  The  best  results,  based  on  the 
methods  you  propose,  will  be  gained  by  locating  the 
supply  outlets  at  the  inside  wall  and  the  return  grille 
at  the  floor  in  the  exterior  wall. 

Actually,  neither  of  these  methods  are  very  sati.s- 
factory  based  on  the  fact  that  the  outlet  is  6y2  ft 
above  the  floor.  If  you  can  possibly  get  the  outlet  down 
to  floor  level,  do  so  for  heat  rises.  High  wall  outlets 
create  a  noticeable  temperature  differential  between 
the  ceiling  and  the  floor. 

A  much  better  arrangement  than  the  one  propo.sed 
is  to  locate  the  supply  grille  below  the  window  or  win¬ 
dows  with  the  return  on  the  interior  wall.  Since  the 
cold  layer  comes  from  downdraft  off  the  window,  this 
must  be  trapped  by  a  return  under  the  window  or  an 
outlet  under  the  window.  The  latter  is  preferred. 

Howard  F.  Canning 

Carrier  Air  Conditioning  Corp. 

Syracuse,  N.  Y. 

Hydronic  Heating  Design 

Editor,  Air  Conditioning,  Heating  and  Ventilating 
A  great  deal  of  good  design  information  was  con¬ 
tained  in  Mr.  Emerick’s  article  (December  1960), 
“Hydronic  Heating  Design  for  Commercial  and  Indus¬ 
trial  Buildings.”  In  general  it  was  up  to  the  custom¬ 
ary  high  standard  of  all  articles  in  your  publication. 

However,  there  is  one  point  on  which  I  would  like 
to  see  a  little  clarification.  In  connection  with  Fig.  8 
(shown  herewith)  the  text  states:  “If  .  .  .  two  or 
more  pumps  discharge  into  a  common  header,  a  check 
valve  or  flow  control  valve  is  essential  on  each  dis¬ 
charge.” 


Am  I  not  right  in  thinking  that  both  a  check  valve 
and  a  flow  control  valve  are  necessary  on  each  dis¬ 
charge?  If  check  valves  only  are  used,  my  reasoning 


is  thus:  When  any  pump  is  started,  its  pressure  is 
transmitted  to  the  supply  header  and  so  to  any  of  the 
zones.  True,  the  zone  line  corresponding  to  the  oper¬ 
ating  pump  will  offer  the  least  resistance  and  the  bulk 
of  the  flow  will  be  through  it.  However,  the  other 
lines  are  not  blocked,  merely  restricted,  and  propor¬ 
tional  flow  will  occur  through  each  of  the  other  zones. 
Flow  control  valves,  which  I  construe  to  mean  motor- 
operated  (not  solenoid)  are  required  at  the  inlet  to 
each  zone. 

If  the  zones  are  all  heating  zones,  no  great  hardship 
will  be  incurred  by  this  slight  flow.  However,  if  one 
zone  serves  to  heat  domestic  hot  water,  its  operation 
during  the  summer  may  result  in  undesired  circulation 
in  the  space  heating  zones. 

Harold  Ginzler 

Assoc.  Mech.  Engineer 
City  of  Los  Angeles 
Los  Angeles,  Calif. 

A  copy  of  the  letter  written  by  Mr.  Ginzler  uxis  sent 
to  Mr.  Emerick  for  his  comments.  The  author’s  reply 
follows: 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

Mr.  Ginzler  is  correct  in  finding  a  check  valve  and 
a  control  valve  necessary  when  two  or  more  pumps 
discharge  into  a  common  header,  with  the  check  valves 
on  the  pump  discharges  and  the  flow  control  valves 
being  mounted  on  the  branch  to  each  zone.  This  com¬ 
bination  of  checks  and  flow  control  valves  is  shown 
in  Figure  8. 

My  wording  is  not  as  clear  as  it  should  be  in  the 
sentence,  “If  the  layout  calls  for  2  or  more  pumps  to 
discharge  into  a  conunon  header,  a  check  valve  or 
flow  control  valve  is  essential  on  each  discharge.”  In 

(Continued  on  page  10) 
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600  SERIES  INVERTED  BUCKET  TRAPS 


for  efficiency^ 
specify  and  use 


so  SERIES  FLOAT  &  THERMOSTATIC  TRAPS 


Hoffman  Bucket  Traps  drain  intermittently.  Fea¬ 
turing  stainless  steel  interiors  and  straight-through 
pipe  connections.  Available  with  various  sized 
pins  and  seats  for  a  wide  range  of  pressures. 


Hoffman  F  &  T  Traps  give  quiet,  continuous  drain¬ 
age.  For  quick  access  and  ease  of  servicing  and 
repair,  all  working  parts  are  attached  to  remov¬ 
able  cover  ...  no  need  to  break  pipe  connections. 


drain  condensate  and  air 
from  steam  lines 
i  and  equipment 


Get  maximum  efficiency  from  your  equipment  and 
steam  lines!  Hoffman  Traps  are  precisely  engi¬ 
neered  to  drain  condensate  and  air  into  return 
lines.  Thus,  active  steam  can  continue  to  circulate 
and  work  effectively  . . .  steam  lines  and  equipment 


can  operate  at  peak  efficiency.  Traps  shown  are 
just  two  of  the  Hoffman  Complete  Line  of  quality- 
tested  Steam  Traps  . . .  low,  medium  and  high 
pressure  Thermostatic  Traps,  Float  and  Thermo¬ 
static  Traps,  and  Inverted  Bucket  Traps. 


HOFFMAN  COMPLETE  LINE  OF  SPECIALTIES. ..STEAM  AND  WATER 


Radiator  Venta  Main  Vanta  Radiator  Trapa  Flow  Control  Valves  Condensation  Pumps  Zonal  Valves  Float  Valves 


HOFFMAN  SPECIALTY  MFC.  CORP. 


1700  W.  10th  STREET,  INDIANAPOLIS  7,  INDIANA 


VALVES  •  TRAPS  •  PUMPS  •  STRAINERS  •  REGULATORS 

For  mere  dote  circle  fklt  pope  oombor  ea  cord  of  bock  ef  book 
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U^hcd  disbadstM 

(Continued  from  page  8) 

my  mind,  at  the  time  of  the  writing,  was  the  practice 
of  some  engineers  to  set  the  flow  control  valves  on 
the  inlet  side  of  the  boiler;  consequently  since  the 
pumps  are  shown  discharjrinpr  into  the  boiler,  we  need 
either  a  check  or  flow  control  valve  between  the  pump 
and  the  common  header.  Practically,  of  course,  a  flow- 
control  valve  designed  to  block  natural  circulation  is 
a  check  valve  so  it  can  be  used  in  place  of  the  standard 
check.  In  this  .sense,  use  of  the  w-ord  “or”  rather  than 
“and”  is  correct. 

Under  the  sub-heading  Reason:  we  read,  “Similar 
equipment  is  required  to  prevent  unauthorized  circu¬ 
lation  in  a  group  of  circuits  fed  from  a  common  .sup¬ 
ply,  but  having  individual  returns.  Figure  8  .shows 
both  situations.” 

I  certainly  might  have  added  a  .sentence  to  the 
effect  that  Figure  8  represents  a  method  of  preventing 
back  flow  on  the  pump  discharges,  and  al.so  illustrates 
the  placement  of  flow-  control  valves  on  the  .supply  side 
of  the  boiler  w-hen  .several  zone  branches  are  taken 
off  a  common  header. 

Unfortunately  I  did  not  distinguish  between  the  two 
.separate  situations,  but  in  the  figure  show  them  as 
one,  and  when  regarded  as  one,  the  word  “and”  is 
correct,  and  the  “or”  is  wrong. 

Actually  the  flow  control  valves  on  the  boiler  di.s- 
charge  will  operate  on  the  natural  circulation  differ¬ 
ential  only,  since  the  line  pressure  produced  w-hen 
any  one  pump  comes  on  the  line  w-ill  keep  the  check 
valves  closed  on  the  di.scharges  of  the  non-operating 
pumps  and  thus  w-ork  against  the  creation  of  flow¬ 
through  the.se  non-operating  circuits. 

Even  w-ithout  the  flow  control  valves  on  the  supply 
branches,  circulation  through  a  non-operating  circuit 
w-ould  be  relatively  slight,  as  Mr.  Ginzler  points  out, 
since  the  active  circuit  offers  the  least  resistance. 
However,  it’s  a  good  idea  to  stop  even  that  minor 
mov-ement ;  therefore  use  of  the  flow  control  valves 
is  proper. 

I  appreciate  Mr.  Ginzler’s  letter  on  this  .subject, 
and  hope  that  his  question  is  an.swered  .satisfactorily. 

Robert  H.  Emerick 

Consulting  Mechanical  Engineer 
North  Charleston,  S.  C. 

Psychrometric  Charts 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

With  the  publishing  of  the  three  letters  that  have 
appeared  over  the  psych rometrics  of  Prof.  Hedlin's 
article  on  greenhou.se  cooling,  I  hope  it  has  planted  the 
seed  to  do  something  about  our  psychrometric  charts  in 
the  fog  region. 

If  you  will  read  through  all  three  letters  that  have 
appeared  you  will  note  that  every-one  has  an  apology  or 
qualification.  I  suppose  Prof.  Hedlin*  and  Mr.  Ram- 
sey-t  will  continue  to  use  the  charts  in  their  w-ay  and  I 
shall  use  it  my  w-ay  until  such  time  as  someone  recog¬ 
nizes  the  fact  that  “nothing  should  stop  at  the  satura¬ 


tion  line”  to  paraphra.se  Mr.  Ram.sey,  and  the  chans 
should  not  leave  it  to  the  imagination  of  each  user  to 
decide  which  w-ay  a  process  should  be  shown. 

Instead  of  the  three  of  us  trying  to  show  where  each 
other  is  wrong,  we  should  see  where  each  other  is 
right,  and  do  .something  to  clarify  a  “foggy”  situation. 

James  Marshall 

Consulting  Engineer 
Elkins  Park,  Pa. 


*  Applyini!  Weather  Data  to  Greenhouse  Cooling,  C.  P.  Hedlin,  Associate 
Professor.  Department  of  Engineering  Science,  Ontario  Agricultural 
College,  Gueiph,  Canada,  ACH  &  V,  April  1960. 

t  M.  A.  Ramsey.  Consulting  Engineer,  Air  Conditioning  Division, 
W-ortliington  Corp.,  East  Orange,  N.  J. 


Measuring  Space  Temperatures 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

This  letter  is  w-ritten  to  comment  on  the  article  pub- 
li.shed  in  your  September,  1960,  issue  entitled  “Measur¬ 
ing  Space  Temperatures  for  Comfort  Control”  by 
Howard  Nordeen. 

Mr.  Nordeen’s  article  is  a  w-ell  w-ritten  one,  but 
seems  designed  to  discourage  the  u.se  of  what  he  calls 
unit-mounted  thermo-stats.  It  is  true  that  the  applica¬ 
tion  of  unit-mounted  thermostats  as  opposed  to  “on 
the  w-all”  thermostats  is  quite  limited.  The  article 
.should  have  recognized  this  and  confined  its  discussion 
to  those  areas  where  unit-mounted  controls  are  ap¬ 
plicable  and  are  recommended  by  many  of  our  country's 
foremost  consulting  engineers.  Because  he  did  not  do 
this,  many  of  his  general  statements  appear  to  be  fac¬ 
tual,  but  merely  serv-e  to  cloud  the  issue. 

While  there  are  other  instances  of  unit-mounted 
thermostats,  the  place  w-here  they  are  w-idely  used 
and  where  the  major  points  of  disagreement  are  pres¬ 
ently  being  argued,  is  in  the  school  classroom  for  con¬ 
trolling  unit  ventilator  equipment.  The  real  point  in 
issue  is  then,  “where  best  to  locate  a  thermostat  for 
control  of  modern  classroom  unit  ventilator  equip¬ 
ment”?  This  is  definitely  a  subject  worthy  of  debate 
because  I  can  think  of  no  other  temperature  control 
application  w-hich  is  .so  universally  encountered,  that 
places  such  an  extreme  demand  on  the  temperature 
control  .system.  .  .  . 

In  programming  school  temperatures  it  is  often  de¬ 
sirable  to  utilize  reduced  temperature  in  the  building 
at  night.  After  a  period  of  twelve  hours  or  .so  at  this 
depressed  temperature,  building  walls  dissipate  heat 
and  approach  the  temperature  of  the  night  thermostat 
setting.  As  operation  is  resumed  at  normal  daytime 
temperature,  the  “on  the  w-all”  thermostat  is  in  close 
proximity  to  a  large  surface  whose  temperature  may 
be  10  degrees  or  more  below  the  daytime  control  point. 
It  is  impossible  to  prevent  the  flywheel  effect  of  the 
w-all  mass  from  affecting  control  operation  of  these 
“on  the  wall”  thermostats.  Although  the  occupied 
space  in  the  room  reaches  a  comfortable  temperature 
w-ithin  an  hour  after  day  operation  is  resumed,  the 
walls  may  require  several  hours.  Often  until  after 
the  middle  of  the  day,  before  they  reach  room  oper¬ 
ating  temperature.  This  cold  w-all  effect  on  the  ther- 

( Continued  on  page  184) 


10 


FEBRUARY,  1961,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


e  U.  S.  Air  Force 


m  Vertical  Test  Facility 


Denver,  Colorado 


Complete  Facilities  for 
Simulated-Flight  Testing 


Non-Freeze 
Heating  Coil 


Modern  smooth-fin  design  of  Aerofin  coils  permits 
ample  heat-exchange  capacity  in  limited  space  — 
permits  the  use  of  high  air  velocities  without  turbu¬ 
lence  or  excessive  resistance. 

Aerofin  performance  data  are  laboratory  and  field 
proved.  You  can  safely  specify  Aerofin  coils  at  full 
published  ratings. 


Aerofin  CaRPORATioN 


101  Greenway  A^e.,  Syracuse  3,  N.Y, 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 

ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 

For  mor*  rfoto  circle  tM$  page  Member  oh  cord  at  bock  at  beak 
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ASHRAE  Closing  Cleveland  Laboratory; 

Society  to  Sponsor  Research  by  Others 


CALIFORHIA  COUNCIL  CONSIDLRS 
LICENSING  OF  ITS  CONTRACTORS 

A  special  meeting  of  the  re¬ 
cently  formed  California  Joint 
Training  Council  of  the  refrigera¬ 
tion  and  air  conditioning  industry 
will  discuss  this  month  proposed 
legislation  calling  for  greater  re¬ 
sponsibility  by  contractors  under 
the  California  License  Law.  In 
addition,  union  and  contractor 
representatives  of  the  Council  will 
take  up  the  matter  of  licensing 
and  bonding  of  air  conditioning 
and  refrigeration  contractors. 

The  licensing  and  bonding  pro¬ 
posal  was  recently  made  by  Peter 
T.  Schoemann,  general  president 
of  the  United  A.ssociation,  AFL- 
CIO,  as  a  means  to  protect  respon¬ 
sible  contractors  as  well  as  the 
general  public  from  unqualified 
contractors.  The  statewide  Coun¬ 
cil  is  composed  of  repre.sentatives 
from  local  RACCA  and  UA  chap¬ 
ters.  A  major  purpose  of  the  group 
is  to  develop  joint  training  pro¬ 
grams  for  apprentices  and  jour¬ 
neymen  throughout  the  state. 


NEW  LOOK  —  Logan  T.  Johnston 
(seated),  president,  and  W.  B.  Quail, 
vice-president,  distribution,  Armco 
Steel  Corporation,  examine  repro¬ 
ductions  of  their  company's  triangu¬ 
lar-shaped  trademark  dating  back 
to  1914.  The  new  mark  was  intro¬ 
duced  in  all  advertising  and  promo¬ 
tional  activities  of  the  corporation. 


Following  serious  study  and 
long  consideration,  the  American 
Society  of  Heating,  Refrigerating 
and  Air-Conditioning  Engineers, 
Inc.  (ASHRAE),  New  York,  N.  Y. 
has  decided  to  continue  research 
through  an  expanded  grants-in- 
aid  program  to  colleges  and  pri¬ 
vate  laboratories  and  to  close  its 
Laboratory  in  Cleveland,  Ohio,  the 
Society  announced. 

This  action,  voted  upon  at  a  re¬ 
cent  meeting  of  the  Board  of  Di¬ 
rectors  in  Chicago,  followed  the 
recommendations  of  the  Society’s 
Long  Range  Planning  Committee, 
w'hich  had  carefully  analyzed 
ASHRAE’s  research  activities  for 
six  months. 

In  announcing  this  decision, 
Walter  A.  Grant,  president, 
stated:  “The  Society  will,  in  fu¬ 
ture,  greatly  expand  its  program  of 
research  grants  and  cooperative 
and  sponsored  contracts  to  replace 
the  program  at  Cleveland  which 
has  comprised,  by  far,  the  largest 
portion  of  our  research  activity  in 
the  pa.st.’’  He  outlined  five  recom¬ 
mendations  of  the  Long  Range 
Planning  Committee,  designed  to 
assure  a  research  program  geared 


With  the  opening  of  its  north¬ 
ern-most  terminals  in  Minnesota 
and  Wisconsin  early  in  December, 
1960,  the  nation’s  first  major  LPG 
(liquefied  petroleum  gas)  pipeline, 
operated  by  Mid-America  Pipeline 
Company,  of  Tulsa,  Okla.,  is  in 
full  operation,  Robert  E.  Thomas, 
president  of  the  company  said. 

Building  of  the  2,200  mile,  $71,- 
000,000,  pipeline  was  begun  on 
April  25,  1960,  from  supply 

sources  in  Western  Texas  and 
Eastern  New  Mexico  to  outlet  ter- 


to  meet  the  Society’s  future  needs, 
also  to  fulfill  more  adequately 
ASHRAE’s  responsibilities  to  the 
public,  and  to  re.spond  to  the 
varied  interests  of  the  Society’s 
more  than  18,000  members.  These 
recommendations  are: 

(1)  Continue  a  vigorous  re¬ 
search  program.  (2)  Discontinue 
the  Society’s  Laboratory  at  Cleve¬ 
land  and  dispose  of  it  as  soon  as 
is  practicable.  (3)  Conduct  and 
sponsor  research  at  universities 
and  other  established  laboratories. 
(4)  Use  Society  general  funds  for 
Society  administration  of  the  re¬ 
search  program  and  the  publica¬ 
tion  of  research.  (5)  Use  a  Soci¬ 
ety  Research  Fund  to  finance  re¬ 
search  work  through  grants  to 
universities  and  contracts  with 
private  laboratories. 

ASHRAE  and  its  predecessor 
societies  have  conducted  research 
programs  since  1917,  contributing 
outstanding  achievements  in  the 
fields  of  heating,  refrigerating 
ventilating  and  air-conditioning. 
At  the  present  time,  the  Society  is 
sponsoring  eleven  research  proj¬ 
ects  at  nine  colleges  throughout 
the  country. 


minals  as  far  north  as  the  Twin 
Cities  area  in  Minnesota  and 
Janesville,  Wisconsin,  near  Madi¬ 
son,  with  intermediate  terminals 
at  strategic  locations.  While  de¬ 
liveries  will  be  made  into  a  some¬ 
what  larger  area,  the  eight  states 
of  Iowa,  Kansas?,  Minnesota,  Mis¬ 
souri,  Nebraska,  North  Dakota, 
South  Dakota  and  Wisconsin  are 
the  primary  service  area  of  the 
pipeline  system. 

The  pipeline,  operating  as  a 
(Continued  on  page  14) 
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LP  GAS  PIPaiNE 

(Continued  from  page  12) 

common-carrier  for  propane,  bu¬ 
tane,  and  natural  gasoline,  has  an 
extensive  gathering  system  in  the 
West  Texas-Eastern  New  Mexico 
region.  The  main  trunk  line  origi¬ 
nates  near  Hobbs,  N.  M. 

According  to  Mid-America,  sup¬ 
ply  and  marketing  areas  of  the 
line  will  be  served  for  the  first 
time  with  a  large-volume,  depend¬ 
able,  efficient  facility  for  trans¬ 
porting  these  products.  It  will  be 
a  force  for  increasing  the  use  of 
LPG,  for  changing  transportation 
and  distribution  patterns,  and  for 
attracting  new  industry,  especially 
petrochemical  plants,  to  the  area. 

Initially,  the  system  primarily 
will  handle  large  volumes  of  pro¬ 
pane,  but  gradually  shipments  of 
butane  and  natural  gasoline  as 
feed  stocks  for  refineries  —  and 
eventually  shipments  of  propane 
and  butane  for  petrochemical 
plants  —  are  expected  to  become 
important. 

The  system  includes  gasoline 
plant  connections  and  gathering 
lines,  operating  terminals,  de¬ 
livery  terminals,  operating  stor¬ 
age  facilities,  and  control,  meas¬ 
urement,  dehydration  and  dis¬ 
patching  equipment.  Operating 


CERTIFICATION  PROGRAM 
FOR  ROOM  CONDITIONERS  ADOPTED 

Manufacturers  of  room  air  con¬ 
ditioners,  through  their  Section  in 
the  National  Electrical  Manufac¬ 
turers  Association,  New  York, 
N.  Y.,  will  launch  a  voluntary  cer¬ 
tification  program  under  which 
they  will  certify  the  cooling  and/or 
heating  performance  of  their 
products  to  purchasers,  starting 
with  1962  models. 

Certification  will  be  based  on 
models  which  have  been  accurately 
tested  and  rated  in  accordance 
with  NEMA  Air  Conditioner 
Standard — CNI — 1%0.  The  test¬ 
ing  will  be  under  the  supendsion 
of  Electrical  Testing  Laboratories 
Inc.,  New  York,  N.  Y. 


Mid-America  Pipeline  Company  route  map  of  area  served  by  new  2200- 
mile  pipeline  for  transporting  liquefied  petroleum  gases  from  Texas  and 
New  Mexico  sources. 


terminals  are  located  at  the  Texas- 
New  Mexico  border  near  Hobbs, 
N.  M.,  and  Conway,  Kan.  with 
large  underground  storage  facil¬ 
ities  at  Hobbs  and  Conway. 

A  central  dispatching  board 


controlling  the  entire  system  op¬ 
erations  is  located  in  the  general 
offices  at  Tulsa.  The  pipeline  is 
generally  of  8-inch  diameter. 
Trunk  will  deliver  up  to  60,000 
barrels  per  day. 


The  activity  is  the  most  compre¬ 
hensive  and  .strongest  voluntary 
testing  project  that  can  be  adopted 
within  the  facility  limitations  of 
manufacturers  and  independent 
laboratories  combined,  NEMA 
states.  Because  of  the  importance 
of  the  activity  to  the  general  pub¬ 
lic,  the  Section  will  permit  non¬ 
members  as  well  as  members  to 
participate.  In  addition,  manufac¬ 
turers  producing  room  air  condi¬ 
tioners  for  whole.sale  or  retail  out¬ 
lets  under  special  brand  names 
may  have  such  products  tested  for 
certification  under  the  NEMA  pro¬ 
gram.  These  two  latter  moves 
open  the  certification  plan  to  all 
manufacturers  of  room  air  con¬ 
ditioners  and  provide  purchasers 
with  accurate  evidence  of  the  per- 
formability  of  their  equipment. 


Original  participants  in  the 
plan,  all  member  companies  of  the 
NEMA  Room  Air  Conditioner  Sec¬ 
tion,  are : 

Admiral  Corporation;  Airtemp 
Division,  Chrysler  Corporation ; 
Amana  Refrigeration,  Inc.;  Kel- 
vinator  Division,  American  Mo¬ 
tors  Corporation ;  Coolerator  Divi¬ 
sion,  McGraw-Edison  Company 
F  edders  Corporation ;  Emerson 
Radio  and  Phonograph  Corp. ;  The 
Emerson  Electric  Manufacturing 
Co.;  Frigidaire  Divi.sion,  General 
Motors  Corporation ;  General 
Electric  Company ;  Hotpoint  Com¬ 
pany,  A  Division  of  General  Elec¬ 
tric  Company;  I.  W.  Air  Condi¬ 
tioning  Corporation;  Philco  Cor¬ 
poration  ;  Westinghouse  Electric 
and  Whirlpool  Corporations. 

(Please  turn  to  page  16) 
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NEW  PRIVATE  BUILDING 

(»I11KDNS  Of  D011A*S) 
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1945-60  Data  from  Depcj'tmcnf  of  Commerce  _ 


Fig.  I — New  private  building  should  increase  considerably  in  1961,  with 
nonresidential  categories  showing  a  larger  gain  than  residential  construc¬ 
tion.  In  I960  the  rise  in  nonresidential  buildings  did  not  quite  offset  the 
big  drop  in  residential  construction. 


NEW  CONSTRUCTION  PUT  IN  PLACE  IN  THE  UNITED  STATES. 
1959,  I960.  AND  OUTLOOK  FOR  1961* 


Value  in  Millions  of  Current  Dollars 


Type  of  Construction 

1959 

Actual 

I960 

Estimate 

1961 

Forecast 

Total  New  Construction . 

. . . .  $56,233 

$55,100 

$57,275 

Private  construction  . 

. .  39,892 

38,900 

40,275 

Residential  buildings  (nonfarnf)  .  .  .  . 

.  .  24,469 

21,950 

22,800 

Nonresidential  buildings 

8,859 

10,075 

10,475 

Industrial 

2,106 

2,900 

3,000 

Commercial  . 

3,930 

4,050 

4,200 

Other  nonresidential . 

2,823 

3,125 

3,275 

Farm  construction  . 

1,362 

1,300 

1,325 

Public  utilities  .  .  . 

4,995 

5,275 

5,375 

All  other  private  . 

.  .  207 

300 

300 

Public  construction . 

16,341 

16,200 

17,000 

Residential  buildings  . 

962 

725 

750 

Nonresidential  buildings  . 

4,514 

4,800 

5,200 

Military  facilities . 

1,488 

1,325 

1,325 

Highways  .  . 

6,000 

5,700 

6,000 

Sewer  and  water  systems  . 

1,467 

1,500 

1,500 

Public  service  enterprises  . 

551 

650 

650 

Conservation  and  development . 

1,130 

1,275 

1,325 

All  other  public  .  .  .  . 

229 

225 

250 

Maintenance  and  repair  . . 

19,300 

19,000 

19,500 

GRAND  TOTAL  . 

....  75,533 

74,100 

76,775 

*  Source:  Statistics  for  1959  and  1960,  except  1960  maintenance  and  repair  estimate,  U.  S. 
Department  of  Commerce.  Forecast  for  1961,  and  1960  maintenance  and  repair  estimate. 
Associated  General  Contractors  of  America. 


Construction  volume,  after  fal¬ 
tering  in  1960  for  the  first  time 
since  the  end  of  World  War  II,  is 
expected  to  rise  to  an  all-time  peak 
of  76.8  billion  in  1961,  thereby 
providing  a  major  thrust  in  help¬ 
ing  boost  the  national  economy  out 
of  a  downturn  for  the  fourth  time 
in  the  postwar  years. 

This  estimate,  announced  by  the 
Associated  General  Contractors  of 
America  in  the  January  issue  of 
its  magazine,  The  Constructor,  is 
about  Sy2%  above  the  $74.1  bil¬ 
lion  total  estimated  for  1960,  and 
also  tops  the  previous  dollar  vol¬ 
ume  record  of  $75.5  billion  of  con¬ 
struction  put  in  place  in  1959. 

The  forecast  in  the  AGC’s  an¬ 
nual  review  and  outlook  statement 
is  divided  into  $57,275  billion  of 
new  construction  and  about  $19.5 
billion  in  maintenance  and  repair 
operations,  compared  with  the 
1960  totals  of  $55.1  billion  and  $19 
billion,  respectively.  (Breakdown 
by  categories  is  shown  in  table. 
See,  also.  Fig.  1.) 


Private  Building  to  Increase 

The  year  is  expected  to  be  char¬ 
acterized  by  a  partial  recovery  in 
housing  activity,  a  continued  in¬ 
crease  in  the  high  level  of  private 
nonresidential  building,  and  rises 
in  virtually  all  categories  of  public 
works.  Public  construction,  pro¬ 
pelled  by  the  record-breaking  vol¬ 
ume  of  bond  issue  proposals  ap¬ 
proved  by  voters  in  1960,  will  be 
dominated  by  state  and  local  pub¬ 
lic  works  projects. 

Basic  assumptions  attached  to 
the  1961  outlook  are  that  over-all 
economic  activity  will  turn  up¬ 
ward  in  the  second  half  of  the 
year  after  overcoming  the  current 
lag  in  the  first  half ;  that  construc¬ 
tion  costs  will  remain  stable ;  that 
no  prolonged  work  stoppages  will 
occur  in  basic  industries ;  and  that 
international  complications  will 
not  adversely  affect  domestic  con¬ 
struction,  AGC  said. 

(Please  turn  to  page  18) 
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Carnes  engineers  lick  high-velocity  split  service  problems  with  new  simplified  all-pneumatic  constant  volume  control.  Only 
Carnes  new  Acoustic  Terminal  Control  Units  offer  all  these  features:  positive  temperature  mixing  with  integral  blender;  full 
acoustic  baffling;  inch-thick  acoustic  lining;  metal  protection  on  leading  edges  of  lining;  flow  path  not  obstructed  by 
perforated  material;  accurate  pressure-drop  sensing  tips;  non-stick,  leak-free  resilient  valve  seats.  3  ATC  ceiling  models 
—  end  discharge  .  .  .  bottom  discharge  .  .  .  multi  discharge.  2  ATC  window/perimeter  models  —  front  discharge  .  .  • 
top  discharge.  All  models  are  available  in  single  or  dual  duct  with  full  control  selection. 

LEADERS  GO  TO  CARNES  FOR  THE  NEWEST  IN  AIR  DISTRIBUTION 


NEW 


High-Velocity 
All-Air  ATC 


IIIMNiim,.,, 


nniiMi 


cARm 


News  of  the  Month 


SEPMAIEHOT.COIOMOIECUIES 
FOR  AIRBORNE  EQUIPMENT  COOLING 

Direct  air  cooling  of  electronic 
equipment  in  supersonic  aircraft 
may  yet  be  accomplished  despite 
the  considerable  rise  in  air  tem¬ 
perature  due  to  shock  compres¬ 
sion.  In  fact,  shock  compression 
supplies  the  only  power  required 
to  operate  the  Hilsch  vortex  tube 
‘refrigerator’  now  under  develop¬ 
ment  at  the  Heat  Transfer  Labo¬ 
ratory  of  The  Hallicrafters  Co., 
Chicago,  Ill. 

The  Hilsch  vortex  tube  acts  like 
a  cream  separator,  except  that  it 
has  no  moving  parts.  Its  function 
is  to  separate  the  lower  energy 
(lower  temperature)  molecules  of 
a  stream  of  compressed  air  at  ele¬ 
vated  temperatures. 

Equipment  to  be  cooled  will  be 
hou.sed  in  a  “pod”  attached  to  the 
aircraft  (see  sketch).  An  inlet 
resembling  that  of  a  ram  jet  en¬ 
gine  will  admit  shock  compressed 
air  to  the  Hilsch  tube.  Air  enters 
the  tube  tangentially  and  is  spi¬ 
ralled  into  a  vortex. 

A  strategically  placed  orifice 
bleeds  off  the  low’  energy  particles 
for  equipment  cooling  w’hile  the 
hotter  high  energy  air  particles 
are  exhausted  outboard.  A  valve 
in  the  hot  line  controls  the  relative 
air  flows,  effectively  regulating 
the  air  temperature  downstream 
of  the  orifice. 

With  an  ambient  air  tempera¬ 
ture  of  60  deg  F,  the  stagnated 
Hilsch  tube  inlet  air  temperature 
of  an  aircraft  at  Mach  2,  sea-level 
altitude,  is  474  deg.  Ba.sed  on  the 


Schematic  diagram  of  Hilsch  vortex  tube  developed  by  The  Hallicrafters 
Company  for  cooling  electronic  equipment  in  supersonic  aircraft. 


Maxw’ell-Boltzman  distribution  of 
air  molecule  velocities  under  these 
conditions,  Hallicrafters  engineer 
Richard  L.  Turner  has  demon- 
.strated  that  65%  of  the  air  mole¬ 
cules  accepted  by  the  Hilsch  tube 
have  a  mean  velocity  correspond¬ 
ing  to  an  air  temperature  of  131 
degrees. 

Ideally,  1.0  lb  of  air  per  minute 
at  131  deg  can  be  extracted  from 


every  1.54  lb  per  min  of  air  at  474 
deg  entering  the  vortex  tube. 

Allowing  for  considerably  less 
than  ideal  performance,  Halli¬ 
crafters  believes  the  simplicity  of 
the  Hilsch  vortex  tube  promises 
.sufficient  .savings  in  weight,  space, 
power  and  cost  over  mechanical 
refrigeration  systems  to  become  a 
strong  contender  for  considera¬ 
tion  in  future  aircraft  designs. 


USSR  PREFABRICATES  BATHROOM 
PLUMBING  CONTRACTOR  REPORTS 

In  the  cour.se  of  a  recent  trip, 
William  P.  Scott,  Jr.,  past  presi¬ 
dent  of  the  Oakland,  California 
chapter  of  Mechanical  Contractors 
Association  of  America,  Inc.,  was 
able  to  observ’e  the  state  of  plumb¬ 
ing  and  heating  in  most  of  the 
major  countries  of  Europe.  His 
comments  were  reported  in  the 


Bulletin  of  the  National  Associa¬ 
tion  of  Plumbing  Contractors, 
Washington,  D.  C. 

Because  of  his  official  standing 
in  the  construction  industry  in  the 
United  State.s,  Mr.  Scott  w’as  able 
to  visit  a  fabrication  plant  in 
Leningrad  and  in  Kiev. 

“The  Russians  are  prefabricat¬ 
ing  apartment  houses  on  a  mas¬ 
sive  scale”,  he  reported.  Mr.  Scott 
believes  that  their  workmanship 


in  the  shop  was  good,  but  that 
their  w’orkmanship  in  the  field  was 
below  our  standards. 

“In  the  shop  they  are  prefabri¬ 
cating  w’hole  bathrooms  —  walls, 
floors,  ceiling.s — complete  with  all 
piping  and  ready  for  installation. 
They  are  using  jigs  which  are 
quite  similar  to  procedures  u.sed 
in  this  country.  However,  it  was 

(Continued  on  page  168) 
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c'EST  SI  Bon... 

BOHN -AIRE 


COMForT 


means 


in  any  language... 
in  any  season! 


MODEL  B-D  for 
vertical  floor  mounting 
"in-the-space”  or  semi- 
recessed  up  to  S'/a". 


MODEL  B-V  for 
vertical  concealed 
floor  mounting. 


MODEL  B-C  with  finished 
cabinet  for  “in-the-space" 
horizontal  mounting. 


I  i- 


i-— T 


MODEL  B-H  for  horizontal 
mounting  in  concealed 
locations  (plenum  optional). 


COMPLETE  FLEXIBILITY... 
4  ROOM  CONDITIONERS 
IN  5  SIZES  EACH 

Quietly,  dependably,  BOHN- 
AIRE  Remote  Individual  Room 
Conditioners  provide  year  ’round 
comfort  in  apartments,  motels, 
hotels,  offices,  hospitals ...  in  any 
building  with  a  central  hydronic 
heating  and  cooling  system.  They 
are  extremely  compact  with  a  slim 
8V2''  width . . .  available  in  con¬ 
cealed  models  or  in  attractive, 
durable  cabinet  styles . . .  easy  to 
install  and  service.  Finger-tip 
push  button  control!  Many  op¬ 
tional  accessories. 


BOHN 


Buy  the  known  line  ...the  BOHH  line 

ALUMINUM  &  BRASS  CORPORATION 

Danville  Division  *  Danville,  Illinois 
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TYPE 


^  NOW  IN 

EXTRUDED  ALUMINUM 


TYPE  *ES 


Designed  for  Architects  • 

Whatever  the  architectural  specifications,  the  slim- 
trim  distinctive  design  of  Stripline  extruded  aluminum 
slot-type  diffusers  blends  in  perfectly  with  the  general 
decor.  Stripline  with  separate  mounting  frames  and 
interchangeable  cores  eliminates  screwholes,  leaves 
the  decorative  surface  unmarred. 

Stripline  is  INCONSPICUOUS . . .  PRACTICAL,  can 
be  located  anywhere  to  suit  the  Interior  designer’s 
preference... in  walls... ceilings... coves. ..moulds... 
window  sills.  Stripline  is  supplied  as  a  continuous 
decorative  unit,  or  in  sections,  to  meet  any  require¬ 
ments  of  interior  treatment  or  airflow. 

Unlike  side  wall  grilles  and  air  discharge  slots. 
Stripline  diffusers  incorporate  the  exclusive  Agitair 
diffusing  vanes.  These  built-in  diffusing  vanes  pro¬ 
duce  extremely  high  turbulence  and  aspiration... 
achieve  rapid  temperature  equalization... insure  the 
distribution  of  tempered  air  unvaried  over  a  pre¬ 
determined  area  without  any  noticeable  air  motion. 

Pmr  HMr*  data  elrelm  tkit  m 


Engineers  •  Contractors 

In  the  design  of  Stripline  extrusions,  top  priority 
was  given  to  solving  the  contractors  installation  prob¬ 
lems.  These  units  are  now  made  with  interchangeable 
cores  and  separate  mounting  frames  for  surface  or 
plaster  installations.  An  integral  part  of  each  diffusing 
core  is  the  unique  coil  spring-lock  which  further  facili¬ 
tates  the  installation  of  Stripline  when  used  as  a  con¬ 
tinuous  unit  or  where  sections  are  required.  This 
spring-lock  feature  locks  the  unit  firmly  in  place,  and 
eliminates  the  use  of  screwholes  and  screws. 

For  more  information  write  for 
technical  catalog  ES-105 

AIR  DEVICES  INC. 

185  MADISON  AVENUE  •  NEW  YORK  16,  N.Y. 
tETTEk  EKODUCrS  FOk 

Aik  DISTkIBUTION  •  Aik  CLEANING  •  Aik  EXHAUST 
imbmr  oa  corrf  mt  bock  oF  book 
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. .  the  Perfect  Filter- Drier  for  every  capacity 

from  fractional  horse -power  units  to  large  capacity  installations 


Sporlan  offers  a  complete  range  of 
Catch-Alls  engineered  to  fit  every  appli¬ 
cation,  from  domestic  refrigerators,  small 
freezers  and  vending  machines  to  the 
largest  commercial  and  industrial  refrig¬ 
eration  and  air  conditioning  systems,  with 
every  conceivable  job  size  in  between. 


No  matter  how  large  or  small  the  job  you 
are  planning,  your  filter-drier  worries 
stop  when  you  buy  Sporlan  Catch-Alls. 


In  addition,  the  Sporlan  Catch-All  is  the 

perfect  filter -drier  because . . . 

•  Desiccants  are  molded  into  a  porous  core. 

•  Maximum  drying  through  highest  degree  of 
activation. 

•  Filtering  instead  of  straining. 

•  Superior  acid  removal. 

•  Refrigerant  cannot  channel  through  or  by¬ 
pass  around  the  core. 

•  Core  will  not  powder  or  pack. 

•  Full  line  flow  protection  for  any  size  system. 

•  Connections  are  protected  by  moisture  and 
tamper-proof  seals. 


See  your  Sporlan  Wholesaler  for  your 
Catch-All  needs  today  and  ask  him  for  a 
copy  of  Bulletin  40-10. 


Booth  No.  1254 
15th  INTERNATIONAL 

HEATING  &  AIR  CONDITIONING  EXPOSITION 


AN  VALVE  COMPANY 


7i2i  SUSSEX  AVCNUE  ST  lOUIS  17.  MISSOURI 


Ckleage,  llliMis  February  13.10,  I— I  DCPT.  •  85  BROAD  STREET  .  new  roRK  4.  N.  y. 
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No  need  to  worry  about  delivery  when  you  use  a 
Weil-McLain  sectional  cast  iron  gas  or  oil  boiler!  Any 
Weil-McLain  boiler,  regardless  of  capacity  can  be 
passed  through  an  ordinary  door,  section  by  section! 

In  new  buildings,  construction  need  not  wait  for 
boiler  installation;  the  boiler  can  be  assembled  after 
the  job  is  under  roof.  In  an  old  building,  if  a  boiler 
is  to  be  completely  replaced,  a  new  Weil-McLain  unit 
can  be  moved  in  without  tearing  out  walls. 

A  Weil-McLain  boiler  also  provides  a  hedge  against 
future  needs.  If  additional  capacity  is  required,  a 
second  boiler  can  be  installed  to  supplement  the 
original  boiler... or  additional  sections  installed  in 
the  present  boiler. 

Sectional  Weil-McLain  boilers  offer  these  addition¬ 
al  ad  vantages... less  boiler  room  space  needed... 
longer  life  because  built  of  corrosion-resistant  cast 
iron... strain-free  assembly  with  short  draw  rods... 
tested  and  rated  by  I=B=R...easy  maintenance. 

Weil-McLain  boilers  for  commercial,  industrial  and 
institutional  installations  are  available  for  gas,  oil, 
heavy  oil,  combination  gas-light  oil,  or  coal.  For  full 
information  write  Weil-McLain  Company,  Michigan 
City,  Indiana,  or  see  Engineer’s  Product  File  or 
Sweet’s  Architectural  File. 


The  lecfiont  of  any 
Wail-Mclain  Gas  or 
Oil  Boiler,  regardless 
of  capaeily,  can  be 
moved  through  an  or¬ 
dinary  doorway. 


GAS  BOILERS 

Capacities  to 
3,354,000  BTU/hr. 


OIL  BOILERS 

Capacities  to 
2,942,500  BTU/hr. 


'Boilers  with  a  future 


iNY,  INC.  •  DEPT.  BB-ll  •  MICHIGAN  CITY,  INDIANA 

Per  mere  data  circle  this  page  member  em  card  at  back  at  beek 
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NOW... IN  AIR  DISTRIBUTION 
CONNOR  MAKES  THE  CO0S!^  CONTRIBUTION 


low* medium ~ high  velocity  air  valves 


AND  VENTILATING  SHOW,  FEBRUARY  13-16,  1961. 

CONNOR  SE 


O'dral 


DANBURY  •  CONNECTICUT  AIR  DIFFUSERS 

For  mor#  rfota  circio  this  pago  number  on  card  of  back  of  book 
AIR  CONDITIONING.  HEATING  AND  VENTILATING.  FERRUARY,  19*1 


PNEUMAVALVE— a  contri¬ 
bution  made  only  by  Con¬ 
nor— adapts  with  equal  fa¬ 
cility  anywhere  that  air 
must  be  controlled.  Needs 
neither  mechanical  linkage 
nor  operators.  Response 
is  instantaneous,  positive, 
linear.  No  hysteresis.  Min¬ 
imum  turbulence.  A  range 
of  sizes.  Bulletin  K-45. 


high  velocity  valve  attenuators 


SEE  THEM  ALL  AT  BOOTH  142,  INTERNATIONAL  HEATING 


At  the  heart  of  every  model 
in  Connor’s  Series  45P  line 
is  PNEUMAVALVE,  the  ex¬ 
clusive  element  that  makes 
this  Series  superior  for 
fault-free,  ultra-quiet,  min¬ 
imum-maintenance  per¬ 
formance.  Shown  are  the 
DPC  total  constant  volume 
Ceiling  unit,  left,  and  the 
unique  DPW  total  constant 
volume  Under-Window  Sill- 
Slot  unit.  Bulletins  K-33A, 
K-46,  K-52,  3 IF. 


air  diffusers 


Shown  are  representative 
models  in  the  complete 
Kno-Oraft  air  diffuser  line 
. . .  adjustable  and  fixed 
pattern.  Smart,  simple  styl¬ 
ing  that  blends  perfectly, 
unobtrusively  with  any 
interior,  most  recent 
additions  are  the  KSS 
multi-pattern  diffuser, 
extreme  left,  and  the 
KO  perforated  diffuser, 
extreme  right.  Bulletins 
K-20A,  K-27A. 


griiies  and  registers 


The  extensive  Kno-Draft 
line  of  grilles  and  registers 
offers  a  wide  variety  of  face 
designs  and  rectangular 
configurations.  Units  that 
permit  two-directional  air 
flow,  positive  air  volume 
control,  other  desirable 
features  are  available. 
Bulletin  K-40. 


See  all  the  extra  features  you  get  in 
Grinnell  Concrete  Inserts... at  no  extra  cost! 


GRINNELL  WEDGE  TYPE  CONCRETE  INSERT  (SimI),  FIG.  281  - 

I.  Nut  and  rod  may  be  preassembled  for  fast  installation  2. 
Wedge-shaped  body  compresses  in  concrete  for  extra  strength 
3.  Knockout  (already  removed)  seals  out  concrete  4.  Full  1%  inch 
lateral  adjustment  5.  Supports  up  to  1200  lbs. 


GRINNELL  SCREW  CONCRETE  INSERT  (Malleable  Iren),  FIG. 
151  —  1.  Malleable  iron  for  extra  strength  2.  Pipe  sizes  through 
12  inches.  3.  Supports  up  to  2,120  lbs.  GRINNELL  EXPANSION 
CASE  (Malleable  Iron),  FIG.  117  —  1.  Malleable  iron,  cadmium 
plated,  assures  high  resistance  to  impact,  corrosion  2.  Pipe  sizes 
through  16  inches  3.  Rod  moving  upward  forces  wedge-shaped 
nut  downward,  expanding  and  locking  case  in  concrete  4.  Sup¬ 
ports  up  to  1300  lbs. 


GRINNELL  LIGHT  WEIGHT  CONCRETE  INSERT  (Steel),  FIG.  285  — 

1.  Designed  for  light-duty  use  in  concrete  2  inches  and  thicker 

2.  Arched  flanges  toke  reinforcing  rods  3.  Knockout  seals  out 
concrete  4.  Full  2  inch  lateral  adjustment  5.  Supports  up  to 
400  lbs. 


GRINNELL  C8  'Closed  Back"  CONCRETE  INSERT  (Malleable  Iren), 
FIG.  282  —  1.  One  body  size  accommodates  5  sizes  of  rods 

2.  Slot  takes  reinforcing  rods  to  assure  maximum  load  rating. 

3.  One-piece  body  prevents  concrete  seepage  4.  Teeth  on  insert 
and  nut  hold  rod  firmly  in  place  5.  Homogeneous  composition 
of  malleable  iron  throughout  6.  Supports  up  to  1430  lbs.  (Also 
available  in  smaller  "CB-JUNIOR"  size  that  supports  up  to 
770  lbs.) 


You  get  more  for  your  money  from  Grinnell,  because 
Grinnell’s  huge  volume  reduces  production  costs  . . . 
lowers  prices  right  into  line  with  competitive 
inserts  offering  much  less. 

Look  at  all  you  get  with  Grinnell  Inserts.:  wider 
choices  of  types  and  sizes  . .  .  better  quality  control 
. . .  published  ratings  for  all  inserts !  Faster  delivery 
from  nationwide  warehouses,  too.  Moreover,  you 


receive  dependable  field  service  by  trained  Grinnell 
personnel  ...  no  matter  how  far  from  the  job  site 
the  sale  was  made!  Grinnell  Company,  277  West 
Exchange  St.,  Providence  1,  R.  I.  Branch  ware¬ 
houses  in  principal  cities. 

Remember,  The  Best  Costs  No  More  —  from 
America's  §1  Supplier  of  Pipe  Hangers  and  Supports 


Call  your  local  Grinnall  Distributor  for  pips  hangers,  cast 
and  malleable  Iron  fittings,  steel  nipples,  welding  fittings, 
Grinnell  -  Saunders  Valves,  unit  heaters  —  all  made  by 
Rer  more  dofo  efrcl*  ffcit  peg*  ■■mb«r  ea  cord  of  back  of  book 
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Problem;  Paint  jobs  ruined  by  airborne  dirt  in  spray  booth 


This  plEmt  needs  make>up  airl  If 
the  exhaust  fans  in  your  paint  shop 
remove  air  faster  than  you  replace 
it  I  they  cause  a  vacuum.  The  vacuum 
sucks  in  dirt  and  dust  every  time 
a  door  or  window  is  opened.  Your 
plant  needs  make-up  air... a  supply 
of  new  air  to  replace  exhausted  air 
and  cancel  out  vacuum. 

Without  make-up  air,  you  get  a 
chain  reaction  of  vacuum  problems. 
Violent  cross  drafts . . .  Infiltration 
of  dirty  air  or  fumes  from  outside, 
and  from  one  plant  section  to  another 
. .  .Heat  loss. .  .Unhealthy  workers. . . 


Low  morale. .  .Costly  absenteeism. 

Solution:  Install  separate  fans 
to  supply  make-up  air.  They  cancel 
out  the  vacuum,  give  your  plemt  bal¬ 
anced  ventilation.  These  fans  should 
be  part  of  a  complete  make-up  air 
system  that  tempers  emd  cleans  the 
incoming  air. 

For  technical  help  on  make-up  air, 
see  your  Consulting  Engineer.  Or 
call  in  Sturtevant  application  engi¬ 
neers.  They're  experts  in  handling 
air .. .whether  you  want  to  move  it, 
heat,  cool  or  clean  it.  Mail  coupon 
for  booklet  on  make-up  air.  j-aom 


WESTINGHOUSE  ELECTRIC  CORPORATION 
Sturtevant  Division,  Dept.  VC09 
Hyde  Park  36,  Mass. 

Send  me  your  make-up  air  booklet. 


NAME. 

TITLE_ 


COMPANY. 
ADDRESS. 
PHONE _ 


Westinghouse  fW 


BAG  CONDENSERS 

Lighter,  more  comimct  unite, 
featuring  quiet,  vibration- 
free  opieration,  uniform  gas 
distribution,  cleanable  tubes 
and  higher  operating  effi¬ 
ciencies. 


TYPICAL  APPLICATION  OF 
BAG  HEFBIGERATION  COMPONENTS 


BAG  EVAPORATORS 

See  illustration  at  right  for 
features  which  give  these 
unite  outstanding  superiority. 


BAG  SUCTION  LINE  HEAT 
EXCHANGERS 

Aid  thermal  expansion  valve 
operation,  prevent  liquid 
slugging. 


"REF"  EVAfORATOR...F«aturing  noti-slugging  d*Bign...tub« 
bundi*  proof  against  frooxo-up  damaga...poBitivo  oil  rofum. 


ffnfflffrnr 

Take  your  choice... heating,  cooling  or 


Series  822 


W 

line  voltage 

THERMOSTAT 

with  front  panel 
control  of 
all  heating-cooling 
functions! 


heating-cooling. ..each  features  unique, 
easy-to-use,  locking-type  knobs 

Here’s  the  line  voltage  thermostat  that  has  “everything”  desired  for  ac¬ 
curately  controlling  temperature  in  motels,  schools,  offices  and  similar 
installations. 


How  settings  are  locked 

Where  it  is  desirable  to  lock  set¬ 
tings,  installer  removes  cover  and 
pushes  out  factory-installed  key  “B” 
from  each  adjusting  knob.  This  dis¬ 
connects  knob  from  adjusting  shaft. 
Then,  user  may  insert  special  key 
“A”  (supplied  for  key  chain  use) 
through  knob  slot  and  turn  to  make 
desired  settings  . . .  remove  key  and 
thermostat  is  locked  as  adjusted. 


It  has  easy-to-read  temperature  and  function  selector  dials.  It  has  an 
accurate  bimetallic  thermometer  with  vertical  dial.  It  has  exclusive,  lock¬ 
ing  type  adjusting  knobs,  attached  to  cover  but  connected  to  adjusting 
shafts  by  factory-installed  “keys”  within  the  knobs.  It  has  a  unique, 
built-in  but  concealed  adjustable  high  limit  stop  for  temperature  dial. 
It  has  an  unusually  sensitive  element  and  mechanism  which  provide  low 
operating  differential  at  all  voltages  and  all  amperages  within  its  rating. 
It  has  easiest  “field  wiring”  ever . . .  simply  connect  to  large  terminals 
on  back  of  thermostat.  And,  it  has  modern  “thin-line”,  compact  styling. 
Learn  more  about  this  new  thermostat . . .  write  to  the  Penn  factory  for 
Bulletin  3233. 


PEnn  conTROLs,  me. ... ... 

EXPORT  DIVISION;  27  E.  38th  ST.,  NEW  YORK,  N.Y. 


AUTOMATIC  CONTROLS  FOR  HEATING,  REFRIGERATION.  AIR  CONDITIONING,  APPLIANCES,  PUMPS.  AIR  COMPRESSORS.  ENGINES 


No  Weak  Windings.  All  windings  in  Ilg-built  motor  cores  undergo  turn-to> 
turn  voltage  torture  tests  to  spot  any  winding  insulation  weakness.  Moisture 
cannot  affect  cores  since  patented  process  assures  uniform  impregnation  of 
motor  windings. 


New  Propeller  fan  Design.  Ilg  square  panel 
propeller  fans  offer  choice  of  three  sizes  (36-, 
42-  and  48-inch),  two  types  of  fan  wheels 
(airfoil-design  blades  for  higher  static  pressure 
or  patented  "Q”  blades  for  super-silent  oper¬ 
ation).  Motors  are  self-cooled,  direct-connected. 


!Pilt  a  Pilsner  on  an  Ilg  propeller  fan,  as  shown. 
Flip  the  starting  switch.  Now  check  the  results 
with  your  own  eyes. 

Any  bubbles  in  the  beer.>  None.  Here’s  why:  Ilg 
direct-connected,  self-cooled  fans  run  so  vibration-free 
it’s  like  placing  the  Pilsner  on  a  table. 

You  eliminate  vibration,  noise,  maintenance  when 
you  ventilate  with  Ilg  fans.  Careful  dynamic  balancing 


of  all  component  parts. .  .and  electronic  checks  of  Ilg- 
built  motors  and  patented  Type  "Q”  fan  wheels,  before 
and  after  assembly  .  .  .  make  certain  that  smooth,  silent, 
maintenance-free  operation  is  as  much  a  part  of  each 
propeller  fan  as  the  Ilg  "One-Name-Plate”  pledge  of 
performance. 

For  further  information,  write  for  Propeller  Fan  Cata¬ 
log  DBl-100. 


Follow  the  Flame  for  an  easy-to-see  demonstration  of  how  Pledge  of  Performance.  This  Ilg  diamond  trade-mark  tells 

vent  pipe  sucks  in  outside  air  to  pressure-cool  permanently  you  that  Ilg-built  fan  wheels,  frames  and  motors  combine 

lubricated  Ilg-built  motors.  This  famous  Ilg  self<ooling  modern  design,  careful  craftsmanship,  quality  manufacture 

feature  provides  the  protection  of  motor  enclosure  with  the  — your  assurance  of  maintenance-free  performance, 

operating  economy  of  an  open  motor.  Ilg  motors  run  cool, 
stay  clean  inside  and  out. 


lie  ElECTRIC  VENTIIATIN6  CO. 

2851  I’ulaski  Road,  Chicago  41,  III. 

Offices  in  60  Principal  Cities 

Member  of  Air  Movin{  and  Conditioning  Association,  Inc.  (AMCA) 


Each  Ilg  product  shown  carries  the 
rating  sea!  of  the  Air  Moving  and 
Conditioning  Association,  Inc. 


IN  THE  FLOOR 


•  withstands  heavy  traffic 
•  saves  space 

•  provides  excellent  air  diffusion 


Anemostat  DifTus-A>Plates  for  floor  or  sill  application 
diffuse  a  pattern  of  conditioned  air  up  the  exterior  wall 
and  across  the  ceiling,  insuring  draftless  comfort  in  the 
occupied  zone. 

Suitable  for  heating,  ventilating  and  cooling.  Induction 
type  Diffus-A-Plates  can  be  used  as  separate. units  or  in 
continuous  sections.  Due  to  the  design  of  the  discharge 
openings  which  measure  1  inch  by  inch,  these  rug¬ 
gedly  constructed  diffusers  are  heel  and  pencil  proof. 

Writ*  for  Anomostat  Catalog  DAP-70. 


ANEMOSTAT  CORPORATION  OF  AMERICA 

East  39th  Now  York  N.  Y. 

R*pr*8*ntatlv*8  In  Principal  CitI**  acot. 

For  mor*  data  circl*  fills  pag*  number  on  card  of  bock  of  book 
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Ventilating  Fans 


ty  of  products 
solve  your  air 


Propeller  Unit  Heaters 


'^ADE  in 


U  s.  A. 


Our  name  is  right  on  the  pipe 
. .  .for  your  protection 


For  strength 
. . .  economy 
. . .  versatility 


Every  piece  of  Bethlehem  continuous  buttweld  steel 
pipe  now  tells  you  it's  Bethlehem  pipe,  and  that  it 
was  made  in  the  United  States. 

Know  your  pipe.  Know  your  pipe  distributor.  And 
insist  on  steel  pipe  Made  in  U.S.A. 


BETHLEHEM  STEEL  COMPANY,  Bethlehem,  Pa. 

Export  Sales;  Bethlehem  Steel  Export  Corporation 

BETHLEHEM  STEEL 


BETHflEHEM 

STpi 
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ORK 


CORPORATION 

Subsidiary  of  Borg-Warner  Corp.  » 
YORK.  PENNSYLVANIA 
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At  left:  Schematic  diagram  of  Yorkaire  3-Pipe 
System  with  primary  air  supply. 

Upper  right:  Schematic  diagram  of  hot  and 
chilled-water  systems. 

Lower  right:  View  of  York  Heat  Pump  for 
Yorkaire  3-Pipe  System. 


Yorkaire  3-Pipe  Systems  provide  unparalleled  personal 
comfort.  The  occupant  of  each  room  in  the  building  has 
a  choice  of  either  instant  heating  or  cooling  and  ventila¬ 
tion  when  he  dials  his  fan-coil  or  induction  conditioner. 
The  control  valve  modulates  the  flow  of  either  hot  water 
for  heating  or  chilled  water  for  cooling. 


Costly  reheaters  and  return  air  ducts  are  eliminated. 
Since  primary  air  requirements  are  reduced,  a  con¬ 
siderably  smaller  equipment  room  is  needed  . . .  freeing 
valuable  space  for  other  uses.  Besides  providing  the 
ultimate  in  zoning,  the  entire  system  is  unequalled  for 
space-saving  features. 


I 


i 
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YORK  CONDITIONERS 

Supply  air  for  YORKAIRE  3-Pipe  Systems, 
Conventional  and  Perimeter  Installations 


YORK  Hl-I 


INDUCTION  CONDITIONERS 


York  Hi-I  Induction  Units  more  than  double  the  flow  of 
conditioned  air  and  sensible  cooling  capacity  by  providing 
^gh  Induction  of  room  air.  This  is  especially  important 
in  the  modern  building  where  large  glass  areas  and  high 
intensity  lighting  create  greater  cooling  requirements 
than  were  previously  known. 

With  H-l  induction  units  it  becomes  possible  to  satisfy 
these  greater  cooling  requirements  with  a  primary  air 
system  sized  to  meet  only  the  minimum  ventilation  re¬ 
quirements.  This  reduces  the  equipment-space  require¬ 
ments  throughout  the  building.  Also,  the  Hi-I  induction 
units  are  easily  applied  and  installed  either  wall  hung  or 
floor  supported.  Both  of  these  features  reduce  initial  and 
installation  costs  below  those  required  by  conventional 
induction  units. 


YORK  UNIVERSAL 


FAN-COIL  CONDITIONERS 


New  in  1961 — York's  UNIVERSAL  line  of  room  fan-coil 
air  conditioners  provides  a  wide  range  of  models  for  all 
applications.  All  models  are  designed  for  quick,  low  cost 
installation.  For  example,  ceiling  hangers  permit  one  man 
installation  of  horizontal  models. 

Available  in  four  basic  model  sizes — 200,  300,  400,  600 
cfm — ^  models  are  listed  with  Underwriters  Laboratories. 

Floor  Supported  Basic  Model 
Wall  Supported  Basic  Model 
Ceiling  Basic  Model 
Ceiling  Plenum  Basic  Model 

Available  in  five  decorative  enclosure  types  finished  in 
owner's  choice  of  four  baked  enamel  finishes  to  blend 
with  any  room  decor. 

Floor  Enclosure 
Semi-Recessed  Enclosure 
Off-The-Floor  Enclosure 
19'  Sill  Height  Enclosure 
Ceiling  Enclosure 

Let  your  York  representative  demonstrate  to  you  how 
this  wide  application  selection  can  save  you  money,  both 
in  system  design  and  installation. 


YORK 

ABSORPTION 

SYSTEMS 

York  Absorption  Systems  provide 
chilled  water  for  air  conditioning  and 
process  refrigeration.  Operation  is 
economical,  using  hot  water  or  low- 
pressure  steam.  Capacity  can  be  var¬ 
ied  economically  according  to  de¬ 
mand,  from  overload  to  as  little  as 
10%  capacity.  Operation  is  quiet; 
maintenance  is  simple — three  small 
pumps  with  motors  are  the  only 
moving  parts.  Capacities  50  to  one 
thousand  tons. 


I 

r 
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YORK 

HEAT  PUMPS 

York  Heat  Pumps  provide 
both  hot  and  cold  water  for 
air  conditioning.  They  can 
cool  sunny  rooms  and 
"pump”  the  heat  to  warm  the 
shady  rooms,  all  thermostat¬ 
ically  controlled.  Using  only 
outside  air  and  incoming 
power  lines,  installations  are 
practical  in  cold  as  well  as 
warm  climates  since  York's 
multi-stage  compression  ex¬ 
tracts  heat  from  sub-freezing 
air.  Capacities  are  from  50  to 
150  tons,  and  280  to  1,230 
MBH  in  factory  packages  or 
custom  designed  to  meet 
other  requirements.  Turbo¬ 
master  Centrifugal  Compres¬ 
sors  extend  the  range  to  1700 
tons  and  larger. 


YORK 

PACKAGED  WATER 
CHILLER 


c' 


YORK  CENTRAL  STATION 
AIR  CONDITIONERS 

York  Central  Station  Conditioners  filter,  cool,  heat,  hu¬ 
midify,  dehumidify,  and  circulate  air  for  comfort  or  process 
work.  Horizontal,  vertical,  and  multi-zone  units.  Capaci¬ 
ties:  800  to  36,000  cfm. 


YORK  COILS  York  Hi-Eff  Finned  Cooling 
and  Heating  Coils  feature  high  efficiency  heat  transfer 
and  quality  construction,  designed  for  application  ease 
.  .  .  for  chilled  or  hot  water,  brine,  direct  expansion  re¬ 
frigerants,  standard  and  non-freeze  steam. 


YORK  PACKAGED  AIR  CONDITIONERS  Utilize 


comfort  ...  by  closely  coordinating 


YORK 

CHAMPIONS 


YORK  I 
EMBASSY 


\ 

UNITS 


« 


!, 


lONING  3ncl>  CONDENSING  UNITS 


^  t 


Wherever  you  go... 
THOSE  WHO  DEMANO 
THE  FINEST  IN 
AIR  CONDITIONING 
AND  REFRIGERATION 


YORK 

ECONOMIZERS 

York  Economizers  (evaporative 
condensers)  combine  the  advan¬ 
tages  of  a  water-cooled  condenser 
and  cooling  tower  usually  at  less 
cost,  less  space,  less  weight.  In¬ 
stall  indoors  or  out.  Sectionalized. 
Capacities:  5  to  150  tons. 


“Balanced  Cooling'*  for  complete 
all  phases  off  system 


YORK 

PATHFINDERS 


CHOOSE  YORK 

Air  Conditioning 

Allen  Manufacturing  Co. 
Bloomfield,  Conn. 

Birch  Towers 
Ft.  Lauderdale,  Fla. 

Carson,  Pirie,  Scott  &  Co. 
Chicago,  III. 

Conrad  Hilton  Hotel 
Chicago,  III. 

Flick-Reedy  Corporation 
Bensenville,  III. 

Foley's 

Houston,  Texas 

Fulton  National  Bank 
Atlanta,  Ga. 

Illinois  Power  Co. 

Decatur,  III. 

Insurance  Company  of 
North  America 
Richmond,  Ifid. 

Maryvale  Shopping  Center 
Phoenix,  Ariz. 

Mile  High  Center 
Denver,  Colo. 

Nationwide  Inn 
Columbus,  Ohio 

Statler-Hilton  Hotel 
Boston,  Mass. 

Sylvania  Electric  Products  Co. 
Amherst,  N.  Y. 

3  Penn  Center  Plaza 
Philadelphia,  Pa. 

300  Park  Avenue 
New  York  City 


Refrigeration 

Greensboro  Ice  Cream  Co. 
Greensboro,  Md. 

John  Morrell  Co. 

Sioux  Falls,  S.  D. 

Pacific  Fruit  Express  Co. 
Ogden,  Utah 

Shell  Oil  Co. 

Deer  Park,  Texas 

Sinclair  Refining  Co. 
Wellsville,  N.  Y. 

Wissahickon  Skating  Club 
Philadelphia,  Pa. 

Wyandotte  Chemicals  Co. 
Geismar,  La. 


Factory  Branches  and  Distributor  Engineering 
and  Sales  Offices  Throughout  the  Country 


CALIFORNIA 

Los  Angeles  58,  5051  Santa  Fe  Ave. 

San  Francisco  3,  1275  Folsom  St. 

COLORADO 

Denver  6,  2928  East  Second  Ave. 

DISTRICT  OF  COLUMBIA 

Washington  6,  1014  Dupont  Circle  Bldg. 

FLORIDA 

Fort  Lauderdale,  P.O.  Box  8053 
Jacksonville,  P.O.  Box  8288 

GEORGIA 

Atlanta  24,  525  Raster  Ave.,  N.E. 

ILLINOIS 

Chicago  48,  5950  West  Touhy  Ave. 

INDIANA 

Indianapolis  20,  2238  East  61st  Place 

LOUISIANA 

New  Orleans  12,  348  Baronne  St. 

MARYLAND 

Baltimore  2,  1019  Court  Square  Bldg. 


MASSACHUSETTS 

Boston  16,  31  St.  James  Ave. 

MICHIGAN 

Detroit  38,  14385  Wyoming  Ave. 

MISSOURI 

Kansas  City  11,  3142  Broadway 
St.  Louis  2,  119  South  Eleventh  St. 

NEW  YORK 

New  York  17,  100  East  42nd  St. 
Rochester  5,  471  St.  Paul  St. 

NORTH  CAROLINA 

Charlotte,  501  Morehead 

OHIO 

Cincinnati  2,  659  East  Sixth  St. 

Cleveland  5,  3121  Euclid  Ave. 

Columbus  24,  1273  Carbone  Drive 

PENNSYLVANIA 

Philadelphia  2,  Three  Penn  Center  Plaza 
Pittsburgh  22,  1613  Penn  Ave. 

TEXAS 

Dallas  2,  1707  Cedar  Springs  Road 
Houston  1,  2201  Texas  Ave. 


to  16. 
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A  new  development  by  Iron  Fireman 


WhirlBlast 


Makes  firebox  boilers  super-efficient 


NO  SMOKE 

Bums  clean  in  less  than  JO  seconds.  The  WhirlBlast 
flame  is  brilliantly  clean  almost  instantly,  and  stays  clean. 
Although  accepted  standards  of  oil  bring  allow  a  IS 
minute  warm-up  period,  during  which  time  smoke  is 
tolerated,  the  Iron  Fireman  WhirlBlast  burner  is  clean 
in  seconds.  Smoke  and  soot  are  unburned  fuel — completely 
wasted  by  smoky  starts. 

NO  STACK 

Needs  only  an  exhaust  vent.  Boilers  with  conventional 
burners  require  from  30  to  80  feet  of  stack  or  an  induced 
draft  fan.  Sealed  steel  firebox  boilers  with  WhirlBlast 
burners  require  only  a  small  exhaust  vent. 

CONSERVES  BOILER  HEAT 

Standby  loss  is  almost  nil.  The  highly  efficient  WhirlBlast 
burner  does  not  need  a  refractory  combustion  chamber  to 
‘‘support  combustion.”  Consequently  there  is  no  brickwork 
to  store  heat  to  be  wasted  during  ‘‘off”  periods.  Standby 
heat  loss  is  reduced  to  an  insignificant  minimum. 


IRON  FIREMAN 

AUTOMATIC  FIRING  EQUIPMENT 
FOR  HEATING.  POWER,  PROCESSING 


CUTS  COSTS 

Low  fuel  bills;  low  maintenance.  Efficient  combustion 
and  low  standby  loss  conserve  fuel.  Elimination  of  smoke 
and  soot  means  no  fouled  boiler  tubes,  no  carboned  nozzles 
or  electrodes ;  no  refractory  maintenance  expense. 

A  COMPLETE  PACKAGE 

No  special  skill  to  install,  adjust,  service  or  operate. 

The  WhirlBlast  burner  (for  gas,  oil  or  dual-fuel  combina¬ 
tion)  comes  from  the  factory  fully  wired  and  tested.  Bolts 
to  boiler  front  with  firing  head  through  fire  door.  No  special 
combustion  chamber  or  firing  pit  needed.  Exceptional 
installation  saving. 

Send  coupon  for  further  information. 


IRON  FIREMAN  MANUFACTURING  COMPANY 
3127  W.  106th  Street,  Cleveland  11,  Ohio 
(In  Canada,  80  Ward  Street,  Toronto,  Ontario) 

Please  send  me  more  information  and  specifications  on  the 
Iron  Fireman  WhirlBlast  burner. 


State 


For  mere  data  circle  this  page  number  on  card  at  back  of  book 

AIR  CONDITIONING,  HEATING  AND  VENTILATING.  FEIRUARY.  1961 


41 


■ '  -irt;  ‘ '  X-'’"  •-  -  •  m: 


SPECIF! 
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efficient  whisper-quiet  ventilation!* 


.  nS'  - 


get  all  three 


p  .* 


^Only  10' <  reduction 
in  air  moving  capacity 


iMii 


k 


JENN-AIR 


PATENT  PENDING 


Eliminates  Field  Constructed  Curb  Costs 

for  facts,  figures  and  specifying:,  data 
write  for  Bulletin  6()1-SC 


JENN-AIR  PRODUCTS  COMPANY.  INC.  1102  Stadium  Drive  •  INDIANAPOLIS  7.  INDIANA 
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rVtRLASTINC  VAIVES 


roB  riHi  PROTtrrav 


iVtRlASTiNG 

Boiler  t  ^ 
Servire  T  | 
Valves 


•  Quick  Action 


•  Minimum  Pressure  Drop 


e  Straight-through  full  flow 


•  Self-grinding  rotating  disc 


•OIUR  llOW-OFF 

Quick  acting, 
also  handwheel 
operated  "Y”  and 
angle  types. 
For  pressures 
up  to  600  psi. 


CYLINDiR  OPERATED 

Can  be  remotely 
controlled, 
electrically  or 
manually. 


STEAM  JACKETED 

Assures  free 
flow  of  viscous 
materials. 


WEIGHT-OPERATED 

For  automatic 
drains  or  emergency 
shut  off. 


GENERAL  SERVICE 

Where  drop-tight 
seal  and  full  flow 
is  essential. 


F*r  mer*  data  cirel*  tUt  pa««  number  on  card  at  back  ot  book 


.  .  .  and 
electronic 
thermostats 
with  no 
moving  parts 


Use  electricity, 
the  dependable 
power  source 


See  our  exhibit 
Booth  No.  506-508 
International  Heating  & 
Air  Conditioning  Exposition 
Chicago.  Feb.  13-16 


1 

mm  1 

* 

...  to  operate 
transistorized 


ur^ 


Everywhere  you  turn,  reliable  electric  and  electronic  com¬ 
ponents  and  systems  work  for  you.  You  hardly  think  about 
them  —  your  radio,  an  elevator,  your  dictating  machine,  the 
generator  cutoff  in  your  automobile. 

Barber-Colman  Electrionic  control  for  heating,  ventilating, 
and  air  conditioning  provides  even  more  dependable  service 
than  the  items  listed  above.  It  combines  electric  and  elec¬ 
tronic  components  to  give  you  fast,  accurate  sensing  and 
adjustment  of  temperatures  and  air  flow.  You  don’t  have 
to  convert  electrical  energy  into  mechanical  energy  in  an 
Electrionic  control  system  —  it  makes  direct  use  of  the  elec¬ 
trical  power  that’s  available  in  every  building. 

Simpler  than  a  radio,  it’s  easy  to  service.  More  reliable  than 
an  elevator,  it  seldom  needs  attention.  It  is  instantaneously 
responsive  and  extremely  accurate.  For  large  or  small  in¬ 
stallations,  Electrionic  control  often  costs  less  in  the  first 
place,  and  always  costs  less  in  the  long  run. 

I^jyjave  to  be  an  electric  or  electronic  engineer  to 
nd^ectrionic  control.  You  will  feel  right  at  home 
with  itij^fter  l^ou’ve  read  Barber-Colman’s  new  Electrionic 
graphically  explains  the  principles  in  a 


Handboolfr, 


wy  readal^  You’re  welcome  to  a  copy.  Just  call 

local  Barbc^j^blman  automatic  controls  office  or  write: 

Barbe:r-<Adi_man  Company 

V  Dept.  N  1302  Street,  Rockford,  Illinois 
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More 
reliable 
than  an 
elevator 


MARSH  PACKLESS  RADIATOR  VALVES 


WHEEL 

HANDLE 


ANGLE 

PATTERN 


GRADUATED 


LOCK  AND 
SHIELD 


ANGLE 

PAHERN 


GLOBE 

PAHERN 


CORNER  PATTERN 
(Sectional  Below) 


MARSH  THERMOSTATIC  RADIATOR  TRAPS 


STRAIGHTWAY  I 
PAHERN  I 


VERTICAL 

PAHERN 


LEFT  HAND 
CORNER  PATTERN 


RIGHT  HAND 
CORNER  PATTERN 


F&T  TRAPS 


CUT  OPEN 
VALVE 

'  '' '''''  ' ' 


No.  12,  REPRESENTATIVE 
OF  WIDE  LINE 

VENTS 


Mi 


u 

You  probably  have  made  certain  Marsh  products  your  standbys 
without  realizing  there  are  a  lot  more  of  them 
just  as  superlative  as  the  ones  you  like  so  well. 

Make  the  acquaintance  of  some  of  them  here,  but, 
better  still— Ask  hr  this  Marsh  Catalog! 


L 


No.  5  VENT, 
ONE  OF  MANY 


BUCKET  TRAPS 


Marsh  Instrument  Company 

Division  of  Colorado  Oil  and  Gas  Corporation 

Dept.  U.  Skokie,  III. 


Marsh  Instrumant  B  Valva  Co.  (Conada)  Ltd. 
8407  I0)rd  Straat,  Edmonton,  Albarta 


No.  500  INVERTED 
BUCKET  TRAP 


mflRSH 

Specialties  since  /865 


GAUGES  AND  THERMOMETERS 


THER.ALT|.METEt 
(Square  and  Round) 


HOT  WATER  BOILER 
THERMOMETER 


PIPING 

THERMOMETER 
Four  Ranges 
(Also  remote  reading) 


DUCT 

THERMOMETER 
Three  Range* 
(Alto  remote  reading! 
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Acme  Insulation  Company,  Pittsburgh, 
did  ...  on  the  piping  job  at  Pitts¬ 
burgh’s  new  Gateway  Parking  Garage 
in  Gateway  Center.  And  here’s  what 
Acme  owner  Walter  S.  Peebles  says 
al}out  this  installation: 

“We  chose  Pittsburgh  Fiber  Glass 
Insulation  for  its  efficiency,  app>ear- 
ance  and  permanence.  It’s  light¬ 
weight,  handles  easily,  cuts  readily 
with  a  knife,  is  quickly  applied. 
There's  a  minimum  of  waste  material. 


“We’ve  found  that  Pittsburgh  Pipe 
Insulation  holds  its  size  and  shape, 
does  not  effect  the  metal  it  covers,  and 
has  a  fine  record  for  low-cost  mainte¬ 
nance.  We  used  8,300  ft  of  it  on  Vi" 
to  14"  pip)e  for  underground  heating, 
snow  melting,  chilled  water  lines, 
general  plumbing,  sill  cocks  and 
drain  lines. 

“It’s  probably  the  finest  insulation 
that  can  be  used,  esjjecially  in  sub¬ 
surface  locations.’’ 


FOR  TOP  THERMAL  CONTROL.  THIS  IS  IT! 

Pittsburgh  Fiber  Glass  Pip>e  Insulation 
is  a  molded  flexible  hollow  cylinder,  slit 
along  its  length  to  provide  quick  appli¬ 
cation  to  pip>es  or  tubing.  It  has  high 
thermal  efficiency  for  any  tyjje  pip)e 
insulating  job  and  is  surprisingly  eco¬ 
nomical.  You  can  get  complete  details 
from  your  nearest  PPG  Fiber  Glass 
Sales  Office,  or  by  writing  to  Pittsburgh 
Plate  Glass  Company,  Fiber  Glass  Division, 
One  Gateway  Center,  Pittsburgh  22,  Penna. 


SALES  OFFICES:  Atlanta,  Attleboro,  Buffalo,  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Dallas, 
Denver,  Detroit,  Fort  Wayne,  Houston,  Kansas  City,  Los  Angeles,  Louisville,  Milwaukee,  Minne¬ 
apolis,  New  Orleans,  New  York,  Philadelphia,  Pittsburgh,  St.  Louis,  San  Francisco  and  Washington. 


PITTSBURGH 


SS  COMPANY 
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This  n«w  3101  Euclid  Avenue  Building  in 
Cleveland  meets  every  modern  requirement  in 
the  booh.  Attractive  exterior,  with  glass  and 
aluminum  curtain  walls.  Most  comfortable  in¬ 
terior,  with  air  conditioning  by  Gas-operated 
Carrier  Absorption  Refrigeration. 


Attracts  tenants  with 
comfort  cooling 
by  GAS-operated  CARRIER 
Absorption  Refrigeration 


AIR  CONDITIONING  PENTHOUSE.  This  equipment  in  penthouse  atop  the  buihUnc 
includes  two  gas-fired  Bryant  boilers.  300-ton  capacity  Carrier  Absorption  unit  to 
chill  water  for  the  Carrier  Weathermaster  air  conditioning  system,  and  Carrier 
cooling  towers,  too.  Roof-top  installation  frees  basement  area  for  other  uses. 


H.  L.  Yokes  Company  of  Cleveland,  designers  and  builders 
of  the  new  3101  Euclid  Avenue  Building  in  that  city,  are 
experts  in  two-way  satisfaction.  They  satisfied  their  ten¬ 
ants  and  their  own  cost  requirements  with  one  of  the  most 
efficient  types  of  modern  air  conditioning-  Gas-operated 
Carrier  Absorption  Refrigeration. 

Comfort  cooling  in  this  building  starts  at  the  same  two 
gas-fired  boilers  that  furnish  heat  in  winter.  The  Carrier 
absorption  unit  uses  low  pressure  steam  from  the  boilers 
as  the  energy  source  for  water  chilling.  Thus,  no  prime 
mover  is  needed.  Boiler  capacity  is  put  to  use  on  a  year 
’round  basis.  And  thrifty  gas  keeps  fuel  costs  low. 

Judge  for  yourself  the  efficiency  and  economy  of  Gas- 
operated  Carrier  Absorption  Refrigeration.  Specific  per¬ 
formance  data  and  cost  details  are  yours  for  the  asking. 
Just  call  your  local  gas  company,  or  write  to  Carrier 
Corporation,  Syracuse  1,  New  York.  AMERICAN  GAS  ASSOCIATION. 


FOR  HEATING  &  COOLING 


GAS  IS  GOOD  BUSINESS 
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Mr.  Paul  E.  Grunau,  center,  talking  over  an  Installation  problem  with  Mr.  Morton  R.  Spence,  left,  of  Rundle-Spence,  National 
Tube  Distributor,  and  Mr.  Leslie  Smith,  National  Tube’s  representative  in  Milwaukee.  This  type  of  round-table  discussion 
indicates  the  close  relationship  between  contractor,  National  Tube  Distributor  and  National  Tube. 


"We  had  only  14  hours 
to  repair  a  cooling  system 
and  save  $100,000 
in  perishable  foods— 

our  National  Tube  Distributor 
helped  us  finish  the  joh 
in  12  hours,” 


says  Mr.  Paul  E.  Gruriau,  Secretary-Treasurer,  Paul  J.  Grunau  Company, 
Mechanical  Contractors,  Milwaukee,  Wisconsin 


"We  got  this  emergency  job  late  at  night,"  says  Mr.  Grunau. 
"Yet,  our  National  Tube  Distributor,  the  Rundle-Spence  Company, 
gave  us  immediate  service.  But  our  National  Tube  Distributor 
is  always  ready  for  critical  situations.  He  keeps  two  trucks 
on  a  stand-by  basis,  and  there's  a  four-man  crew  on  15-minute 
call  seven  days  a  week. 

"Rundle-Spence  offers  expert  engineering  and  technical 
advice,  constantly  feeds  us  new  product  information,  and  is  a 
single,  complete  source  of  steel  tubular  products.  We  also 
know  that  our  National  Tube  Distributor  has  a  wide  range  of 
available  pipe  sizes— V^-inch  to  24-inches.  We've  standardized 
on  National  Tube  products  for  all  piping  installations,  because 
they're  the  finest  tubular  products  in  the  world." 

Why  don't  you  combine  the  fast,  dependable  service  and 
technical  assistance  of  a  National  Tube  Distributor  with 
USS  National  Steel  Pipe?  The  next  time  you  need  top-quality 
steel  pipe  for  plumbing,  heating,  power  or  air-conditioning 
applications,  see  your  local  National  Tube  Distributor. 

USS  and  National  are  registered  trademarks 


National  Tube 
Division  of 
United  States  Steel 

Columbia-Geneva  SImI  Division,  San  Francisco,  Pacific  Coast  Distributors 
Unitad  States  StMl  Export  Company,  New  York 
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DUCT  HEATERS 


NEW 


I _ wwoi  uwni^Kuiiwno  diiu  guii 

FROM  BKVANT  from  rear,  no  more  bottom 

GAS-FIRED  DUCT  HEATER  LINE 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  FEIRUARY,  1961 


COMPLETE  RANGE  OF  CAPACITIES.  8  sizes-50,000  to  250,000  Btu/hr.  By  twinning 
the  units  you  can  get  capacities  up  to  500,000  Btu/hr.  FULL  LINE  OF  BLOWER 
PACKAGES.  Open  and  closed  types  suitable  for  heating  and  air  conditioning. 
CONTROLS.  Exclusive  valve  and  pilot  can  be  mounted  on  either  side.  SLIP  JOINT 
DUCT  CONNECTIONS  and  guide  holes  in  flanges  speed  up  fastening.  SERVICE  IT 
FROM  REAR.  No  more  bottom  servicing.  TRI-ALLOY  HEAT  EXCHANGER.  Provides 
n  T Tiff  17  faster  heat  transfer,  minimizes  noise  and  resist- 

L  mZiARCiEV  gj^  Three-way  protection  against  high 

temperatures,  corrosion  and  condensation.  DRAFT  HOOD  can  be  reversed  to  facili¬ 
tate  flue  connection.  For  complete  product  information  call  your  local  Bryant  Dis¬ 
tributor  or  Factory  Branch,  or  write  Bryant  Manufacturing  Co.,  Indianapolis,  Indiana. 
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You  pay  no  more  for  unequalled  SLOAN  quality. . . 


•  Water  is  scarce  in  many  parts  of  the  country  and  it 
costs  money — and  costs  often  rise  when  it  must  be 
pumped  within  a  building  to  distant  branches  and 
upper  floors.  You  can  save  both  water  and  money  when 
you  s{)ecify  the  Sloan  ROYAL  Flush  Valve. 

In  the  ROYAL,  there  are  two  water-saving  features 
providing  maximum  water  economy — (1)  "non-hold- 
open,”  which  prevents  the  waste  of  water  accidentally 
or  maliciously  and  (2)  "no  regulation,”  which  means 
there  is  no  regulating  screw  to  get  out  of  adjustment. 
These  are  the  two  most  important  features  of  modern 
flush  valves  and,  as  standard  equipment,  only  the 
ROYAL  has  both. 

This  exclusive  combination  of  features  is  another 
example  of  that  bonus  of  quality  you  expect  from  Sloan. 
And  since  you  can  have  Sloan  quality  at  no  extra  cost — 
why  not  make  sure  you  get  it. 


SLX3AN 


FLUSH  VALVES 


SLOAN  VALVE  COMPANY  *4300  WEST  LAKE  STREET  •  CHICAGO  24,  ILLINOIS 
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A  MOST  SIGNIFICANT  BREAK-THRU  IN 
THE  HISTORY  OF  AIR  CONDITIONING 


Soon  you  can  have  it!  HI-PRESS  AIR  CONDITIONING  OF  AMERICA.  INC., 
pioneer  developer  of  small-pipe  high-velocity  air  systems  used  in 
over  500  ships  the  world  over,  is  fast  readying  this  revolution 
ary  concept  for  adaptation  to  a  multitude  of  industrial 
commercial  applications  on  Land.  (Pssst...  listen  I 
This  small,  twin-pipe  system  requires  half  the 
space  needed  for  conventional  ductwork; 
special  pipe  and  fittings  are  Aero- 
dynamically  designed,  noise 
attenuating;  specia 
clamping  device 
gives  leakless 
construction. 


A  MOST 


IMPORTANT 
NEW  TEAM  IN 
ALL  THE  INDUSTRY 


drauQr-hansoH 

"  DIVISION  OF 

HI-PRESS  AIR  CONDITIONING  OF  AMERICA,  INC. 


M 


THE 
MOST 


URGENT 
THING  FOR  YOU 
TO  DO  RIGHT  NOW... 


On  December  15,  1960,  the  big  news 
broke. ..about  our  spirited  new  combo: 
HI-PRESS  and  DRAYER-HANSON,  who  then 
became  a  Division  of  Hi-Press.  This  most  log¬ 
ical  welding  of  two  key  narnes  constitutes  a 
500%  growth  factor.  It  means  limitless 
facilities,  talent,  “know-how”  are  high- 
gearing  to  give  you  all  the  excitement 
noted  above,  plus  a  bold,  broad  line¬ 
up  of  air  conditioning  and  refrig¬ 
eration  products  to  thoroughly 
“pace-set  the  Sixties."  D-H  — 
since  1910  a  leading  de¬ 
signer/manufacturer  of 
quality  air  conditioning 
and  refrigeration! 
HI-PRESS-the  big 
name  in  Marine 
air  condition¬ 
ing.  Watch 
us  GO! 


If  you  are:  (1)  “itching”  for  details,  (2)  have 
^  even  a  remote  interest-Get  to  Chicago,  February 
^  13th  through  16th!  Or,  keep  your  eye  on  The  15th  Inter¬ 
national  Heating  &  Air  Conditioning  Exposition.  We’ll  “peek 
preview”  these  exciting  developments-Booth  ^1172-under  the 
proud  new  banner  of  HI  PRESS  AIR  CONDITIONING  OF  AMERICA  and 
DRAYER-HANSON  DIVISION,  HI-PRESS.  Meanwhile,  call  a  Drayer-Hanson  sales 
agent  near  you  or  receive  the  Full  Facts  on  our  products  by  contacting  us  now. 


^Administrative  Offices:  Los  Angeles  — 3301  Medford  Street  •  New  York  City-Chrysler 
Building,  405  Lexington  Avenue  Main  Plant:  3301  Medford  Street,  Los  Angeles  63,  California 


For  more  data  c/relo  thh  page  number  on  card  at  back  of  book 
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JENKINS 

UX}K  1^  THE  JENKWS  MUttK 

VALVE  S< 


One  of  world’s  largest.  Has  central  heating  plant;  incinerator 
operation  generating  part  of  steam  ...  13  individual  cooling 
towers  .  .  .  air-curtains  to  avoid  doors  in  main  buildings  .  .  . 
8,600  car  parking. 

Onner  —  Alstores  Realty  Core. 

Archilecis-Engineers  —  John  Graham  and  Company, 

New  York  &  Seattle 

Mechanical  Contractor  —  Frank  A.  McBride  Co.,  Paterson,  N.  J. 


SOLD  THROUGH  LEADING  DISTRIBUTORS  EVERYWHERE 


Low-cost,  trouble-free  control  of  the 
complex  piping  system  obtained  with 

JENKINS  VALVES 


250,000  people  a  week  come  to  this  huge  Northern  New 
Jersey  shopping  center  to  satisfy  most  of  life’s  needs  other 
than  sleep.  Its  shops,  banks,  offices,  theaters,  restaurants 
and  varied  personal  services  occupy  920,000  square  feet 
of  buildings. 


Especially  since  they  cost  no  more,  it  is  surely  worthwhile 
to  insist  on  Jenkins  Valves  for  your  valve  jobs.  Jenkins 
Bros.,  1 00  Park  Avenue,  New  York  1 7. 


106-Acre 

BERGEN  MALL 

Shopping  Center 


The  plumbing,  heating,  air  conditioning,  fire  protection  and 
sanitation  facilities  of  this  city-like  project  are  as  hard¬ 
working  as  they  are  complex.  Valves  with  extra-stamina 
were  needed  for  control  of  the  piping  system.  Every  possible 
protection  against  troubles  and  the  high  costs  of  valve  main¬ 
tenance  and  replacement  was  demanded.  It  was  obtained 
w  ith  the  specification  so  often  written  for  tough,  critical  jobs 
. .  .“valves  to  be  Jenkins”. 


Valvds  on  air  conditioning  system  pumps. 


m 


UDOK  HK  THE  JENKWS  DtMlOW  « 


For  moro  data  cirelo  this  page  nombtr  on  cord  at  back  of  book 
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BREAKTHROUGH 

IN  COOUNG&  HEATING 


ARKLA’S  NEW  25-TON 
GAS  CHILLER-HEATER 

Here  it  is— the  revolutionary  new  Arkla  absorption  unit 
that  heats  and  cools  without  a  steam  producing  boiler 
or  converter.  Gas-fired  burners  in  the  generator  sec¬ 
tion  energize  the  system  for  absorption  cooling,  or  for 
heating.  It's  the  perfect  system  for  modem  year  'round 
gas  air  conditioning. 


INSTANTLY  HEATS  AND  COOLS  AUTOMATICALLY  ■  HEATS  WATER  WITHOUT  A  BOILER  ■  COOLS  WATER 
WITHOUT  A  COMPRESSOR  ■  REQUIRES  NO  LUBRICATION  ■  SEALED  FOR  LIFE,  REQUIRING  MINIMUM 
MAINTENANCE  ■  MAINTAINS  SAME  CAPACITY  FOR  THE  LIFE  OF  THE  UNIT  ■  HAS  NO  MOVING  PARTS 
IN  THE  HEATING  AND  COOLING  CYCLE  ■  FIRST  MEDIUM  OR  LARGE  TONNAGE  AIR  CONDITIONER  THAT 
HEATS.  Truly  revolutionary  . . .  investigate  for  your  next  building  project  the  new  Arkla  DF-3000 
Gas-fired  All  Year*  Chiller-Heater. 

FOR  DETAILS  CONTACT  YOUR  LOCAL  GAS  COMPANY 
OR  WRITE  ARKLA  AIR  CONDITIONING  CORPORATION 
812  MAIN  STREET  •  LITTLE  R  O  C  K,  A  R  K  A  N  S  A  S 

For  moro  data  elrela  this  paga  nombor  on  card  at  back  of  book 

AIR  CONOmONING,  HEATING  AND  VENTILATING,  PEIRUARY,  1951 


55 
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,^L  No  iSM. 
oes»oNto/o« 

IMDUSTR'^'- _ 

'wiSTvru:!^. 

"a^IC^^'ONS 


CO.. 

NSVtVAN» 


.  .  ...  easier  to  install . . . 

easier  to  maintain  Striking  new  economies  are  now  available  for  commercial,  indus¬ 
trial  and  institutional  buildings  with  p-k’s  scai.efrf.e  230,  the  first  indirect  gas  fired  storage  water  heater  • 
installation.  A  complete  and  automatic  package,  p-k’s  scai.efree  230  can  be  skidded  into  place,  hooked  up 
and  checked  out  quickly.  There  is  no  complicated  piping  or  electrical  work  to  run  up  costs.  No  stack  is 
needed  for  extra  draft.  No  foundation  is  necessary.  Factory  insulation  (optional,  as  illustrated)  further 
reduces  costs  and  avoids  the  complications  of  on-the-site  insulating.  •  Maintenance,  p-k’s  scai.efree  230 
offers  new  freedom  from  trouble.  It  won’t  scale— and  retains  its  rated  efficiency— because  heat  transfer  occurs 
below  the  temperature  at  which  scaling  minerals  precipitate.  Linings  of  Pre-Krete®  or  copper  keep  the 
storage  section  free  of  rust  and  corrosion  regardless  of  water  conditions.  •  p-k’s  scalefree  230  is  available 
in  storage  capacities  from  250  to  4,000  gallons;  recovery  sections  from  390,000  to  2,215,000  BTU.  Bulletin 
No.  4  gives  complete  engineering  and  performance  data.  ^  ^  ^  -- 

Address  your  request  to;  The  Patterson  Kelley  Co.,  Inc., 

22  Morgan  Avenue,  East  Stroudsburg,  Pennsylvania.  water  Heat^ivision 


send 
for  r 
bulletin 
no.  4  1 


For  mer*  data  circle  thit  page  number  on  card  at  bock  of  book 
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Tuttle  &<  Bailey  Air  Distribution  Equipment 


IMPERIALINE  EXTRUDED  ALUMINUM  GRILLES 


Designed  to  harmonize  with  or  accent  linear  design  concepts  .  .  .  may  be 
used  for  supply  or  return  on  heating,  cooling,  or  ventilating  systems  . . .  ideal 
for  ceiling,  sidewall,  floor,  or  sill  installation. 

Six  margin  styles.  Can  be  furnished  in  one-piece  construction  up  to  72"  x 
48"  where  the  72"  dimension  can  be  either  length  or  height .  .  .  available  in 
listed  sizes  of  IV2",  2",  2V2”,  3",  4",  5"  and  in  2"  increments  from  6" 
through  72". 

Bars  can  be  furnished  set  straight,  deflected  15°  or  30°.  A  pencil-proof  is 
also  available. 


HIGH  PRESSURE  EQUIPMENT 


A  complete  line  of  units  available  for 
ceiling  installation,  supplying  diffusers 
connected  directly  to  the  box,  conven¬ 
tional  low  pressure  ductwork,  or  a  numbt'r 
of  outlets  for  system  flexibility.  Perimeter 
type  units  can  bt*  furnished  for  installa¬ 
tion  along  exterior  walls  with  either  sill  or 
front  discharge,  or  for  ceiling  or  soffit 
application  where  a  linear  outlet  is 
desired.  High  capacity  temperature  mix¬ 
ing  units  and  pressure  reducing  valves 
complete  the  line. 


Ceiling  Diffusers  -  Bound 


TYPE 


CROSS-SECTION 


DESCRIPTION 


APPLICATION 


Adjustable 
Pattern  (Full) 


Ceiling  or 
Exposed  Duct 


Stepped  Down. 
Fixed  Pattern 


Ceiling  or 
Exposed  Duct 


Ceiling 


Flush.  Fixed 
Pattern 

(also  availalilo  with 
liiiht  tixtui'c 
Type  PLK) 


Ceiling 


Flush,  Fixed 
Pattern,  Half- 
Round 


Adjustable 
Pattern 
(4  position) 


Ceiling 


Flush,  Fixed 
Pattern.  Supply 
and  Return 


Alternate  outer 
shell  for  all 
Type  P 
Diffusers 


Deep  Outer 
Shell 


Ceiling 


Flush.  Fixed 
Pattern 


Ceiling 


Flush,  Fixed 
Pattern.  Half- 
Round 


Ceiling  or 
Exposed  Duct 


Stepped  Down. 
Fixed  Pattern 


LISTED  SIZES 


6-8-10-12-14-16- 

18-20-24-30-36 


6-8-10-12-14-16- 

18-20-24-30-36 


6-8-10-12-14-16- 

18-20-24-30-36 


6-8-10-12-14- 

16-18-20-24 


6-8-10-12-14-16- 

18-20-24-30-36 


8-10-12-14-16- 

18-20-24-30-36 


6-8-10-12-14- 

16-18-20-24 


6-8-10-12-15- 

18-21-27-33-38 


8-10-12-15-18- 

21-27-3.3-38 


6-8-10-12-15- 
18  22-27-33 


TYPE 


DESCRIPTION 


APPLICATION 


LISTED  SIZES 


Fixed  Pattern 


Acoustical  tile, 
exposed  duct,  or 
overlap  ceiling. 


Adjustable  Pattern 


Ceiling  or  Exposed 
Duct. 


Panel 


Acoustical  tile 
or  T-bar. 


TYPE  M  MULTI-PATTERN  DIFFUSERS 


AIR  PATTERN 
ARRANGEMENTS 


MARGIN  STYLE 


APPLICATION 


SIZES 


MS-Beveled 


Overlap  ceiling 


3  inch  increments 
f  rom  6x6 
to  66  X  36 


Overlap  ceiling 


3  inch  increments 
from  6x6 
to  36  X  36 


MF-Flush 


Acoustical  tile 


,3  inch  increments 
from  6x6 
to  .36  X  36 


MD-Drop  Collar 


Flush  installation  with 
surface  mounted  lights 
or  exposed  beams. 


.3  inch  increments 
from  6x6 
to  36  X  36 


TYPE  L  LINEAR  DIFFUSERS 


One  way  Blow. 

SV2"  and  6V2"  listed  sizes. 


Two-way  Blow. 

7"  and  13"  listed  sizes. 


18-24  30-36-48-60-72"  lengths 


SUPPLY  GRILLES 


Double  Deflection 

T55  Horizontal 
Face  Bars 

T64  Vertical 
Face  Bars 


Single  Deflection 

T50  Horizontal 
F^ace  Bars 


T60  Vertical 
Face  Bars 


SUPPLY  REGISTERS 


Single  Deflection 

T57  Horizontal 
Face  Bars 


Double  Deflection 

T557  Horizontal 
Face  Bars 


T67  Vertical 
Face  Bars 


T647  Vertical 
Face  Bars 


RETURN  REGISTERS 


RETURN  GRILLES 


T70D  Horizontal 
Bars  set  at 
35°  angle 

T8()  Vertical  Bars 
set  Straight 


T78  Horizontal 
Face  Bars 


T8H  Vertical 
Face  Bars 


RETURN  GRILLES  AND  REGISTERS 

-i-Mi— I— «i— with 
— — — — aaas  dose-spaced  bars 


RETURN  GRILLES  AND  REGISTERS 

heavy-duty 


T70DG  Grille  — 
Horizontal  Face  Bars 

T77DG  Register  — 
Horizontal  Face  Bars 


TllOD  — Grille  — 
Horizontal  Face  Bars 


T117D  Register  — 
Horizontal  Face  Bars 


No.  7908  KEY  OPERATED  REGISTER 


T980  RETURN  AIR  AND  DOOR  GRILLES 


Also  available  as 
Slide  Op<*rated 
Register  (  No.  808 ) 


Four  types  available 
with  sight-tight 
feature 


For  complete  catalog  information  on  Tuttle  S  Bailey  Air  Distribution  Equipment, 
call  your  nearest  TAB  Factory  Sales  Office  or  Representative  ...  or  write  direct. 


COPYHIGHT  I960  AlllED  THERMAL  CORP. 


dehydrated 


F«r 

com  WATB  TUK 

SjMdhr 

KAOnK  “LEKTIONEAL"*  ■ 

for  fl 

COMMEKIAlCOraTUK  I  s 

PaVarMUwpM}  ■  la 

laiiAsstcomnPE  m 

TNKAOLEss  com  nn  m 

com  DtAINAOE  TUK  1 

SptHy  KADIIIO  m 

for  1 

SMALL  SEAMLESS  PKCISION  1 

com  TUK 

Spocify  MACKENZIE  WALTON 
froducl  of  MACXBaiE  WALTON  C0».* 
for 

FINNED  com  TUK 
Spocify  KADLFHI® 
frodiKl  of  KAOI^  NFS.  C0..INC.* 


Soft  celt 
la  protectlye 
carton 


Ideal  in 

*  Refrigeration 

*  Air  Conditioning 

*  Gouge  Lines 

*  Bottled  Gas 
Installations 

*  Automotive 
Assemblies 


Criaiped  tads  seal 
eot  fflolsturt  and  dirt 


FeofuresO  99.90%  Pure  Deoxidized  Copper. 

•  Thoroughly  Dehydrated  and  Sealed  at  the  Mill 
before  Packaging. 

e  Immaculately  Cleon  Inside  Surface,  thanks  to  Most 
k  Modern  Production  and  Exhaustive  Inspection. 

e  Long  Term  Dependable  Service  under  Most  Rigid 
Requirements. 

Uniform  Softness  for  Easy  and  Inexpensive 

Send  for  Complete 
Catalog 


”  READING  Tube  Corporation 

linriyfli)  empire  state  building,  new  YORK  1,  N.  Y..  •  PLANT:  READING,  PA. 

(Oi  *  Wholly  Owned  Subiidiariot 

^  T  \  rff  READING  METALS  REFINING  C0RP.,0ntelauneeTwp.,  Berks  Co.,  Pa 

^  V  READI-FIN  MFG.  CO.,  Inc.,  Reading,  Pa. 

Distribution  Dopots:  MACKENZIE  WALTON  CORP.,  Pawtucket,  R.  I. 

READIM,  PA.  CHICACO,  ILL,  305  W.  31tt  St.  DAUAS,  TIXAS,  9000  Sovtrtifn  Row 

WOODSIDE,  L  I..  N.  Y.,  57-17  Northern  Blvd.  CLEVELAND,  OHIO,  1562  E.  55th  St  HOUCTON,  TEXAS,  1121  Rothwcll  St 

PNILAOELPNIA,  PA.,  921  No.  Ptnn  St  NEW  ORLEANS.  LA.,  1102  St  Thomas  St  OAKLAND.  CALIF.,  410  Hegonborfor  Rd. 

ATLANTA,  BA.,  690  Murphy  Ave.,  S.W.,  UnH  5.  Bldg.  B  DENVER,  CDLD.,  2635  Walnut  St  U»  AN8EUS,  CALIF.,  120  No.  Santa  Ft  Avt. 

CtMfLKTa.Y  INnilATEI  NUALITY  e0NTI0l,FI0M  OUN  OWN  KFINKIY  TO  OUN  OWN  lltniMTIM  OfOm 

Per  mere  data  circle  this  pege  eeeiher  ee  cord  at  back  at  book 
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TUBING 


N 


Nothing 


Copper 


Beats 


COPPER 


N 


Nothing 


Beats 


I 


EAD  NG 


COPPER  REFRIGERATION  TUBE 

READING  umomc 


CLIMATE  BY  CHRYSLER 


ROYAl  ORLEANS  HOTEL,  New  Orteons,  to.  Operated  by  Hotel  Corporation  of  Amedeo.  Architect:  Curtis  &  Davis. 

ContnlHns  Engiiteor:  Cory  B.  Gombie  &  Assoc.  Mochonlcol  Controctor:  Emile  M.  Bobst  Co. 


Temperature  in  new  Royal  Orleans  Hotel  held  il°  F 
by  two  Chrysler  eentrifugal  water  chillers  in  series 


In  a  hot,  humid  climate  like  that  of  New  Orleans,  it’s  essential  Flexibility,  economy,  efficiency,  control — these  are  but  a  few 

to  have  accurate  control  over  both  dry-bulb  and  dew  point  of  the  reasons  Chrysler  centrifugal  water  chilling  units  and 
temperatures.  That’s  why  the  new  Royal  Orleans  Hotel  decided  other  air  conditioning  equipment  are  so  often  specified  in  the 

on  a  double  duct  air  conditioning  system  using  two  Chrysler  important  jobs.  For  more  information,  or  the  technical  co¬ 
centrifugal  water  chillers  in  series.  operation  of  a  Chrysler  Engineer,  write  today. 

This  combination  makes  it  possible  to  control  chilled  water 
temperatures  to  within  1°  F  .  .  .  and  refrigeration  capacity  to 
within  10%  of  capacity.  The  double  duct  system  makes  available 
both  chilled  dehumidified  air,  and  warm  air,  at  every  point  for 
accurate,  individual  room  control  of  temperature  and  humidity. 

Two  Chrysler  centrifugal  water  chilling  units  were  selected 
because  they  are  more  efficient . .  .  they  each  produce  276  tons, 
with  only  .84  brake  horsepower  per  ton.  And  they’re  more 
economical  .  .  .  with  20%  more  chiller  and  condenser  surface  Chrysler  Corporation,  Airtamp  Division,  Dapt.  0-2i,  Dayton  4.  Ohio 

available,  they  reduce  power  constunption.  l"  Canada:  Tharm-O-Rita  Products,  Ltd..  Toronto,  Ontario 

for  moro  data  cirela  this  pag»  nambor  on  cord  of  back  of  book 
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® 

The  Duo-Chek  is  easily  lowered 
into  position  between  the  flange 
faces:  because  of  its  light  weight, 
special  handling  equipment  is 
unnecessary.  Fits  standard  valve 
flanges.  In  sizes  2  inch  through 
12  inch,  one  valve  fits  series  125, 
series  150  and  series  300  flanges, 
saving  inventory  at  less  cost  than 
a  conventional  150  series.  The  ma- 


See  the  Duo-Chek 
Booth  1048 

International  Heating  and 
Air  Conditioning  Exposition 
Chicago 
February  13-16 


hbPBIB 


chined  outside  diameter  centers  the 
Duo-Chek  between  series  300 
flanges;  the  slots  center  it  for 
series  1 50  flanges. 


PAT.  PENDING 


If  your  check  valve  problem  is  water  hammer,  Duo-Chek 
is  the  answer.  If  it’s  weight,  maintenance,  mounting  position, 
or  cost,  Duo-Chek  is  still  the  right  answer.  The  Duo-Chek 
performs  all  regular  check  valve  duties,  yet  weighs  only  ten  per  cent  as  much. 

The  spring  loaded,  light  weight  sealing  plates  operate  in  any  position — even  in  vertical  lines  with  downward 
flow.  The  stainless  steel  coil  spring  effects  positive  sealing  action.  The  quick  action  of  the  spring  closes  the 
valve  before  reverse  flow  can  occur;  therefore,  no  slam,  no  water  hammer. 

Duo-Chek  valves  come  in  a  complete  range  of  end  connections  and  sizes  from  2  to  48  inches,  for  ASA  pressure 
ratings  of  series  125  through  2500,  and  for  temperatures  to  1400°F.  They  are  made  in  steel,  stainless  steel, 
aluminum,  and  bronze.  Sealing  materials  are  Buna-N,  Teflon,  Viton,  or  metal  depending  on  your  service. 


mm 


NMSMN  VALVE  AND  AUMP  CO.  A  SUBSIDIARY  OP  MISSION  MANUFACTURIN6  CO.  P.  O.  Box  A209.  Houston.  Tokos  •  Csbio  Addross  'MISSCO* 
Export  Offies  30  Rocksfoilor  Plaza.  Now  York  •  In  tho  Unitod  Kingdorn;  MISSION  MANUFACTURING  CO.«  CTO.,  1  Hanovsr  Squars, 
Condon  W.  1  England  •  Cabis  Addrsss  'MISSOMAN*  •  Sold  by  Mission  Manufacturing  Company  outsid#  of  Canada  and  ths  U.8.A. 
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WINTER  AIR  CONDITIONING 


$8.00 


640  pages 
300  illustrations 
Fully  Indexed 


Temperature,  Humidity,  Wind  and  Sun 
Wet  and  dry-bulb — Dew  Point — R.  H. — 
Humidity  control — Wind  and  sun  effects 
Heat  Transfer  and  Comfort  Standards 
Body  reactions — Comfort — Heat  flow — 
Radiation,  conduction,  convection — Stand¬ 
ards 

Reading  and  Drawing  Heatinjg  Plans 

Making:  a  floor  plan — Tracing  from  blue¬ 
prints — How  to  use  plans — Symbols  and 
abbreviations 
House  Construction 

Sills  and  girders — How  they  affect  heating 
— Types  of  construction — Moisture  Con¬ 
trol — I  nsulation — Venting — Chimney  draf t 
Calculating  Heat  l.osses 

Design  temperatures — How  to  measure 
house  —  Inflltration  —  Sample  calculations 
— Losses 
Heat  Generation 

Fuels  —  Burners  —  Degree>-days  —  Sea¬ 
sonal  costs — Combustion  losses — efficiency 

Boilers  and  Furnaces 

Testing  and  rating — How  to  select  a  boiler 
— Selecting  a  forced  air  furnace 
Radiators  and  Convectors 

Radiation  (emissivity)  from  surfaces — 
Convection  —  Radiators  —  Enclosures  — 
EDR — panels 
Steam  Heating  Systems 

Pressure  and  temperature  of  steam — Heat 
content  —  Piping  —  Venting  —  Operation 
— Safety 

Hot  Water  Heating  Sy  stems 
Gravity — Pump  performance — Pressure — 
Head  loss — Piping  layouts — Flow  control 
— Design 

Gravity,  Warm  Air  &  Heating  Systems 
Development — Perfoimance — Duct  Design 
— Selection  and  Location  of  Furnaces 
Forced  Warm  Air  and  Heating  Systems 
Blower  Cabinets — Power  requirements— 
Ratings — Duct  Resistance — Fittings — Air 
Distribution 
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THE  COMPLETE  AUTHORITY 
ON  RESIDENTIAL  HEATING 

by  Seichi  Konzo 

J.  Raymond  Carroll 
Harlan  D.  Bareither 


Mechaiical  Engineering  Department,  University  of  Illinois 


This  is  a  basic  text  on  design,  installation,  and  operation  of  resi¬ 
dential  heating  systems.  Written  as  a  self-study  or  classroom  training 
text,  with  problems  and  solutions  for  each  chapter,  it  is  also  a 
complete  working  reference  book  for  contractors,  sales  engineers, 
students  and  trainees.  The  authors  are  on  the  staff  of  one  of  the 
world’s  foremost  centers  for  home-heating  research.  They  have 
written  the  why  and  how  of  residential  heating  in  terms  that  need  no 
more  than  ordinary  knowledge  of  arthmetic. 


CONTENTS 

Design  of  Forced  Warm  Air  Systems 
Pressure  Loss  —  Sample  Calculations  — 
Floor  slabs  —  Perimeter  System  —  Duct 
Layout 

Modulated  Heat  Delivery 
Varying  Heat  Delivery  with  Weather  — 
Continuous  operation  —  Controls  — 
Vacuum  Steam  Systems  —  Hot  Water 


Systems  —  Zone  Controls  —  Multiple 
Heating  Units 

Trends  and  Developments  in  Heating 

Energy  Sources  for  the  Future — -Electric 
Resistance  Heating — Heat  Pumps — High 
Temperature  Water  —  District  Steam  — 
High  Velocity  Air 


Companion  Volume  fo  the  Popular 

SUMMER  AIR  CONDITIONING 

by  the  same  authors  —  $8.00 
Combination  price,  set  of  both  books  —  $15.00 


THE  INDUSTRIAL  PRESS,  93  Worth  St.,  New  York  13,  N.  Y. 

-  Please  send  me  SUMMER  AIR  CONDITIONING  @  $8.00 

-  Please  send  me  WINTER  AIR  CONDITIONING  @  $8.00 

-  Please  send  me  both  books  at  $15.00  per  set 

-  Payment  enclosed,  send  book(s)  postpaid 

-  Send  book(s)  and  invoice,  including  15c  postage  and  handling  charges 

- Bill  me  - Bill  company 

Name  . 

Company  and  Addre.f*  . 

City  . Zone  . Stale  . 

Home  Address . 

(Please  fill  in  last  line  above  only  if  you  want  book  sent  to  your  home) 
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•  rapid  shifting — to  shortan  chonga- 
over  time  and  therefore  shorten  defrost 
cycle. 


Call  your  Alco  wholesaler 
write  for  Specifications. 


e  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


Tm  Ml  COnpIlte  Rne  of  rifrigernit  controls:  Thermostatic  Expansion  Valves  •  Refrigerant  Distributors  •  Solenoid  Valve 
Refrigerant  Filter-Driers  •  Suction  Line  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valve 


For  mor*  data  c/rcl«  tMi  pag*  immbcr  on  card  of  bock  of  book 
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Made  by  ALCO 

OF  CAST  IRON  AND  STEEL 

IIIlQ  O  nnmnressoT 

liriv  —  ■ 

long  reliable  life 

Mf  n  V  REVERSING 

niwAf  VALVES 

cJl  C4fc^^  i4^4ie4fi4. 


•  fine  machining  and  precision  honing 
of  cast  iron  slide  and  uteel  outer  shell — 
NO  PLASTICS  ARE  USED. 

*  operating  tests  of  300,000  cycles 
without  foiiure  to  shift  and  without  loss 
of  tight  seating — tests  made  by  inde¬ 
pendent  laboratories. 


'  “4WB4-57  Capacities: 

2  to  3  tons — Refrigerant  1  2 

3  to  5  tons — Refrigerant  22 


—  4WB6-79  Capacities: 

3  to  5  tons — Refrigerant  1  2 
5  to  71/2  tons — Refrigerant  22 


•  shifting  (change  cycle)  while  the  sys¬ 
tem  is  in  operation  with  a  300  PSi 
differential. 


•  the  shifting  of  the  volve  independent 
of  any  pressure  drops,  and  efficient 
shifting  under  any  combination  of 
operating  conditions. 


•  mounting  in  any  position-— except 
with  the  pilot  valve  upside  down. 


i 


handbook  OF 
air  CONDITIONINC 

heating  AMD 

VENTILATING 


Books  to  Help  You  in 
PIPING  AND  PLUMBING 


INDUSTRIAL 

HEAT 

TRANSFER 


HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND 
VENTILATION.  Edited  by  Clifford  Strock.  1094  pages,  518 
tables,  598  illustrations.  A  wealth  of  working  data  for  design 
engineers  in  piping  and  plumbing,  heating,  ventilating,  air  condi¬ 
tioning  and  related  fields.  136  pages  are  devoted  to  piping  and 
plumbing,  including  such  subjects  as:  Fluid  Flow  Equations, 
Viscosity  of  Liquids,  Dimensional  and  Capacity  Data  for  Pipe, 
Plastic  Pipe.  Pipe  and  Fitting  Standards,  Expansion  of  Pipe, 
Corrosion  Resistance  of  Metal  Pipes,  Water  Hardness  and  pH 
Values  for  U.  S.  Cities.  Pipe  Support  Spacing,  Valves,  Cold 
Water  Requirements,  Cold  Water  Pipe  Friction  Charts.  Steam 
Flow  in  Pipes.  Gas  Piping  for  Buildings,  Centrifugal  Pumps  and 
Estimating  Sewage  Quantities.  $15.00 

FLUID  FLOW  IN  PIPES.  By  Clifford  H.  McClain.  124  pages,  18 
illustrations.  Explains  and  clarifies  the  processes  involved  in  the 
flow  of  liquids  and  gases  through  pipes  and  ducts.  Shows  how 
to  handle  viscosity,  friction,  turbulence,  head  and  other  factors, 
and  illustrates  the  overall  influence  of  each.  Theory,  measure¬ 
ment,  dimensions  of  viscosity,  and  the  units  of  evaluation  are 
carefully  explained.  $4.00 

DESIGN  OF  PLUMBING  AND  DRAINAGE  SYSTEMS.  By 
Louis  Blendermann.  328  pages,  201  illustrations.  Covers  whole 
field  of  modem  plumbing  practice  and  design.  Basic  problems 
for  conventional  systems  as  well  as  highly  specialized  problems 
are  discussed  thoroughly.  An  authoritative,  encyclopedic  coverage 
of  this  field.  $7.00 


INDUSTRIAL  HEAT  TRANSFER.  By  F.  W.  Hutchinson.  336 
pages,  136  illustrations  and  charts.  123  time-saving  graphs  give 
direct  solutions  to  the  most  commonly  encountered  problems  of 
heat  transfer.  These  accurate  graphs  eliminate  calculation  and 
error.  Covers  forced  convection  of  gases  and  liquids,  whether 
heating  or  cooling,  while  flowing  within  or  outside  of  pipes. 
Graphs  are  provided  for  70  industrially  used  liquids  and  gases. 

$7.00 


PIPEFITTERS  HANDBOOK.  By  Forrest  R.  Lindsey.  Enlarged 
Second  Edition.  416  pages,  248  illustrations.  Written  especially 
for  pipefitters  by  a  pipefitter.  Answers  problems  of  pipe  bending, 
layout  and  installation  directly.  All  techniques  are  covered. 
Tables  of  standard  dimensions,  laying  lengths,  etc.  simplify  layout 
and  installation.  Contains  complete  data  on  plastic  pipe,  spacing 
of  pipe  supports,  expansion  of  pipe,  how  to  make  templates,  etc. 
Provides  help  for  every  job — in  the  shop  or  in  the  field.  Fully 
indexed.  Bound  in  flexible  Fabrikoid.  Pocket-size.  $6.00 


METHODS  OF  JOINING  PIPE.  By  J.  E.  York.  236  pages. 
249  illustrations.  The  advantages  and  disadvantages  of  joints 
used  for  connecting  both  metallic  and  non-metallic  pipe  lines. 
Data  on  joints  designed  to  take  up  movement  due  to  expansion 
and  contraction.  Details  for  standard  and  special  applications. 
For  all  who  are  concerned  with  the  design  and  installation  of 
satisfactory  piping  systems.  $4.00 


Mail  this  coupon  to:  THE  INDUSTRIAL  PRESS,  93  Wor+h  Street,  New  York  13,  N.  Y. 

Please  send  me  the  following  book($).  □  Payment  enclosed;  send  book(s)  postpaid.  □  Bill  me.  □  Bill  company. 

(Postage  and  handling  charges  added  to  billed  orders.)  Orders  from  foreign  countries — except  Canada — must  be  accompanied  by  pay¬ 
ment  in  full  including  50c  per  book  postage  and  handling  charges. 

.  Name  . 

.  Company  . 

.  Company  Address . 

.  City . Zone . State  . 
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Impressive  main  entrance  to  Chicago's 

Exposition  Center,  magnificent  new  mecca  for 

exhibitors  and  conventioneers.  Inset, 

right,  shows  one  arrangement  of  the  many  Oorex  filters. 


996  DOREX  AIR  RECOVERY  FILTERS  SAVE 
800  TONS  OF  AIR  C0N0ITI0NIN6  CAPACITY 


. . .  and  provide  relief  from  the  irritant-heavy  atmosphere  of  shows,  conventions,  exhibits 


In  the  new  34  million  dollar  Exposition  Center  at  McCormick  Place,  996  high  efficiency  Dorex 
activated  carbon  filters— the  largest  installation  of  its  kind  in  the  world— purge  recirculated  air  of  irritants 
and  purify  it  for  sanitary  re-use  in  the  Center's  vast  air  conditioning  system. 

But  from  the  Center's  profitable-operation  point  of  view,  Oorex  air  recovery  is  even  more  important. 
Serving  350,000  square  feet  of  exhibition  space,  the  filter  system  will  have  almost  one  million 
cfm  recirculated  through  it . . .  representing  a  saving  of  800  tons  of  air  conditioning  capacity  at  an 
installed  cost  of  approximately  $360  per  ton,  for  a  total  saving  of  over  $300,000!  And  further  tremendous 
savings  in  operating  costs  will  be  realized! 

Thirty  years  of  research,  development,  and  application,  plus  a  systematic  replacement  service 
that  ensures  the  continuous  effective  operation  of  every  installation,  make  Dorex  the  best  method  of 
AIR  RECOVERY  and  ODOR  CONTROL. 


Representatives  in  principal  cities. 

Write  for  detailed  information. 

CONNOR  ENGINEERING  CORPORATION 

DANBURY  •  CONNECTICUT  ctix*  recovery 

.  .  .  the  most  experienced  professionals  in  air  recovery  and  purification. 

For  mero  ctofa  cfrcfo  thl*  page  •■mbor  on  card  at  back  at  book 
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In  pneumatic  damper  motors,  Honeywell 

EXTRA  SENSITIVITY! 


Feature  by  feature,  you’ll  find  more  advantages 
by  far  in  this  damper  motor.  The  MP903  is  es¬ 
pecially  designed  to  operate  air  valves  and  shutters 
in  high  velocity  mixing  boxes  and  other  damper 
applications. 

It's  smoother  because  the  "Zytel”  nylon  bearing 
and  the  cadmium-plated  motor  shaft  provide  a 
low-friction  surface  that  eliminates  erratic  opera¬ 
tion.  It’s  more  sensitive  because  the  Neoprene  dia¬ 
phragm  flexes  more  quickly,  prevents  sluggish¬ 
ness.  It’s  more  rugged  because  the  air  chamber  is 
fabricated  by  high-impaa  extrusion.  It’s  more 
trouble-free  because  all  materials  are  tested  for  de¬ 
pendable  performance  and  long  wear  under  all 
conditions. 

The  Honeywell  MP903  Pneumatic  Piston 
Motor  provides  all  the  built-in  design  and  per¬ 
formance  advantages  you  need  to  insure  the  finest 
damper  application  for  every  job.  For  further  in¬ 
formation,  call  your  local  Honeywell  office.  Or 
write  Minneapolis-Honey  well.  Dept.  HV-2-51, 
Minneapolis  8,  Minnesota. 


CLOCK 

THE 

DIFFERENCE 


A  thinner  diaphragm,  low  reversal 

The  durable  molded  Neoprene  rolling-type  dia¬ 
phragm  flexes  quickly  and  easily  so  that  there's  no 
sluggishness  in  the  reaction  of  the  motor  to  calls 
from  the  thermostat.  Assures  full  power  throughout 
motor  stroke.  "Bead  seal”  eliminates  leakage. 


COMPARE  THESE  SPEGFICATIONS 


DAMPER  LOAD  RATINGS: 

MP903A— 17  sq.feet  T  Based  on 
MP904A— 60  sq.feet  I  face  velocities 
MP903B— 13  sq.  feet  (  up  to 
MP904B-50  sq.  feet  )  1,000  FPM 

STANDARD  CASE  DIMENSIONS: 

MP903— 3%'  diameter,  6  1  /lO*  long. 
MP904— 6%*  diameter,  6  15/16”  long. 


CONSTRUCTION: 

Rolllng-diaphragm-operated  piston  mo¬ 
tors  especially  designed  to  provide  high 
force  output  and  long,  trouble-free  serv¬ 
ice.  Universal  mounting  bracket  included. 

ACTION: 

Piston  moves  to  extend  shaft  as  the 
branch  line  air  pressure  increases.  Ac¬ 
tion  reverses  upon  pressure  decrease. 

CONTROL  AIR  PRESSURE: 

0-15  psi. 


STROKE: 

All  models  factory  set  at  full  3^”  travel. 
Easy  to  readjust  to  needs  of  individual 
installations. 

STROKE  LIMITING  ADJUSTMENT: 

stroke  may  be  adjusted  from  3>i*  maxi¬ 
mum  down  to  2%”  minimum. 

NOTE:  Adjusting  motor  stroke  also 
changes  motor  range  and  motor  start 
(and  /or  finish)  point. 

OPERATING  TEMPERATURE  RANGE: 

-ao*  F.  to  160*  F. 
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quality  makes  the  difference 

GREATER  SMOOTHNESS! 


DIFFERENCE 


DIFFERENCE 


Low-friction  cadmium  plating 


Fewer  callbacks,  happier  customers 


The  smooth,  low-friaion  surfaces  of  the  cadmium- 
plated  motor  shaft  and  the  ''Zytel"  nylon  bearing 
eliminate  any  seizing  of  the  shaft  itself.  The  motor 
spring  is  also  heavy-duty,  oil-tempered  cadmium- 
plated  steel  to  assure  long,  corrosion-free  life. 


The  quality  materials  and  rugged  construction  in  the 
MP903  assure  dependable  performance  under  the 
most  adverse  conditions.  And  no  lubrication  is  ever 
required.  As  a  result,  you  can  count  on  a  long, 
maintenance-free  life,  completely  satisfied  customers. 


Honeywell 

fii] 


HONEYWEa  INTERNATIONAL 
Ms  *nd  smtiu  $Sic*s  in  all  principal  citits  tf  the  tvrrld. 
Manufatturing  in  ibt  United  States,  United  Kingdem, 
Canada,  Setierlandt,  Germany,  Prance,  Japan. 


For  mar*  data  cirela  fhit  paga  nambar  on  card  at  back  at  book 
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.  ..I  can  get  Just  the  fin  spacing, 
tonnage  and  CFM  I  want.” 


Now,  Halstead  &  Mitchell  gives  you  a  choice  of  6,  7,  8  or  10  fins 
per  inch  . . .  makes  it  much  easier  to  match  a  central  fan-coil  imit 
to  a  particular  job  or  to  meet  specifications. 

And  look  what  else  H&M  offers:  a  selection  of  three  coil  face  areas 
for  each  model;  direct  expansion  or  chilled  water  cooling  coils  (1 
to  8  rows) ;  hot  water,  standard  steam  or  non-freeze  steam  heating 
coils  ( 1  or  2  rows) ;  cooling  capacities  of  3  to  92  nominal  tons  with 
880  to  47,750  CFM;  Turbu-Flo  coils  arranged  for  right  or  left- 
hand  connections;  horizontal  or  vertical  mounting  for  discharge  in 
any  direction  .  .  .  and  every  accessory  item  you  need  to  simplify 
your  installation. 

Why  don’t  you  check  H&M  Central  System  Air  Conditioners? 

Call  your  wholesaler  or  write  for  Bulletin  AHU-100.  Halstead 
&  Mitchell  Co.,  Dept  B2,  Bessemer  Bldg.,  Pittsburgh  22,  Pa. 

Central  System  Air  Conditioners  •  Air-Cooled  Condensers  >  Cooling  Towers  •  Water-Cooled  Condensers 

For  more  data  circle  this  page  Member  on  card  at  back  of  book 


AH  SERIES 
AIR  HANDLER 


M5Donn*ll  Flew  Switchct— 'Points  owt  the 
almost  endless  uses  of  flow  switches  for  safety 
control  and  automatic  control.  Covers  details 
of  construction,  service  ronges,  applications. 


Basic  Safely  Centrals  far  Lew  Pressure  Basic  Safely  Centrals  far  Hat  Water  Space 
Steam  Bailers— Answers  oil  safety  control  Heating  Boilers— Companion  piece  to  "steam** 
problems  that  arise  in  low  pressure  steam  field.  book  opposite.  Correct  solution  of  oil  safety 
The  full  story  of  correct  hook-up  and  proper  control  problems  in  the  area  of  hot  water  space 
wiring  in  simple  statements  and  clear  diagrams.  heating  boilers. 


torn 


Bulletins  that  make  a  basic  contribution  toward 
getting  the  results  that  every  contractor  or  engineer 
wants*.. 

...safer  operation 

...more  efficient  operation 

...automatic  operation 

Read  the  brief  descriptions  of  these  booklets.  Use 
the  coupon  to  request  any  or  all  of  them.  Yours  for 
the  asking. 


MCDONNELL  &  MILLER,  Inc. 

3500  N.  Spaulding  Av«.,  Chicago  18,  III. 

(f  ue  y OFF.  ^ 

MCDONNELL 


Spacial  Applicationc  of  M<Dannall  Products 
— Twenly-ona  case  studios  of  simple  control 
problems  that  can  turn  up  almost  anywhere.  Each 
case  suggests  others.  Liquid  level  and  flow  control 
problems  ore  clearly  defined  and  met. 


Cttuptm  Brings  them _ 

Sand  bullotln  (or  bullatins)  chockod: 

Q  Steam  Booklet,  L-71 1  O  Hot  Water  Companion  Booklet,  P'30'C 

Q  Flow  Switch  Bulletin,  FS1 A  Q  Special  Application  Booklet,  ERS-A 

Company 


BOILER  WATER  FEEDERS  •  LOW  WATER  FUEL  CUT- 
OFFS  'PUMP  CONTROLLERS  .RELIEF  VALVES  eFLOW  /  ^ 
SWITCHES  •  RELATED  LIQUID  LEVEL  CONTROLS  I 
FOR  TANKS,  STILLS.  AIR  CONDITIONING  SYSTEMS  V 


City,  Zone,  Stat«„ 


I  Mail  to:  MlDonnoll  A  Mitlor,  Inc.,  3500  N.  Spoulding  Avo.,  Chicago  18,  lil« 


One  little  spring  controls  air  volume  in  Buensod's  Dual-Duct  high  velocity 
air  mixers.  And  it  does  the  job  automatically  all  year  'round  with  no  main¬ 
tenance,  no  fuss,  no  attention.  Zoning  requirements  are  met  by  pre-setting 
units  at  the  factory,  by  adjustment  on  installation,  or  if  a  change  is  ever 
required,  by  the  simple  manipulation  of  screw  driver  on  retaining  screw. 
Too  simple?  Why  complicate  life!  Buensod-Stacey  pioneered  and  developed 
Dual-Duct  to  its  present  state  of  perfection  ...  an  all  year  temperature 
and  humidity  control  system  for  care  free  comfort  in  new  buildings  or 
renovations. 


BUENSOD-STACEY  CORP.  •  MANUFACTURED  PRODUCTS  DIVISION 


.  J 

Buensod-Stacey  Type  V  under-window  unit. 


BOENSODSttCEy 


45  West  18th  Street  •  New  York  11,  N.  Y.  •  A  Subsidiary  of  Aeronca  Manufacturing  Corporation 

For  more  data  circle  this  page  number  on  card  at  bock  of  book 
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Capacities  to  15000  EDR-To  23  GPM 

•  Low  NPSH  . . .  smooth  ultra-quiet  delivery  . . .  less  initial  cost  and 
operation  . . .  impeller  design  with  lower  operating  expense, 
curved  inlet  blade  tips  that  mini-  •  Utmost  compactness  —  minimum 
mize  shock  loss  as  the  liquid  enters  floor  space  requirements. 

the  impeller.  0  return  —  permits  maximum 

•  Stainless  steel  shaft — rigid  design  flexibility  of  application, 

eliminates  shaft  deflection  ond  •  Rugged  pump  and  receiver  con- 
assures  longer  life  for  seal  or  struction  provides  maximum  long 
packing.  term  top  performance. 

•  Stainless  steel  seals  . . .  maximum  •  Complete  unit  . . .  ready  for  in- 

corrosion  resistance  .  .  .  longer  stallation  of  lead  lines, 
trouble-free  life.  *  Self  venting...  will  not  vapor  lock. 

•  High  efficiency  ...  low  horse-  *  Combination  float  switch  and  al- 
power  requirement . . .  less  pow- 

er  is  needed  to  provide  required  •  Simplex  or  Duplex  units. 

Aurora  Pump  specialists  are  always  available  for  consultation  on  your  requirements 


FOR  GREATER 
CAPACITIES...  OR 
SPECIAL  CONDITIONS 


VERTICAL 

UNITS 

Capacities  to 
100,000  EDR 
1 50  GPM 


Ideal  for  applica¬ 
tions  where  return 
is  extremely  low  or 
below  floor  level. 


mm 

C^u/cu//^. 


AURORA  PUMR 


THE  NEW  YORK  AIR  BRAKE  COMPANY 
TTolOUCKS  i  AURORA,  ILLINOIS  Vj/ 

LOCAL  DISTRIBUTOR  IS  LISTED  IN  THE  YELLOW  PAGES  OF  YOUR  PHONE  BOOK 


For  high  capacity  or  heavy  duty  ap¬ 
plications.  Packing  Boxes  on  pumps 
optional  when  desired. 


APCO  HORIZONTAL  UNITS 
Capacities  to  100,000  EDR 
150  GPM 


With  automatic  range  adjust¬ 
ment,  equalized  pressure,  and 
the  many  advantageous  fea¬ 
tures  of  APCO  Turbine  Type 
Pumps 


FOR  ECONOMY. . .  EFFICIENCY. . . 
AND  PERFORMANCE  . . .  SPECIFY 


AURORA 


COND-A-PAC 

CONDENSATION 
RETURN  UNITS 


Par  mart  tfofa  efref#  tfcft  pagt  nambar  o«  eard  erf  bock  of  book 
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SKIDMOHE  PUMPS 


Type  UV  condensate  pump  is  ideal  for 
return  of  condensate  to  the  boiler  or  other 
points.  Built  in  both  single  and  duplex 
.  .  type  UV  pump  can  be  installed 
flush  with  floor  .  .  .  motor 
easily  accessible 


{^(^tMl^or  contact  the  Skidmore 
(^tative  in  your  locality. 


Skidmore  P«mps  have  set  a  staedard  of  per¬ 
formance  and  dependability  since  1921. 


RATION  ST.  JOSEPH  MICHIGAN 


For  more  data  elrelo  this  page  number  an  card  at  back  at  book 
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At  today’s  manpower  costs 


can  you  afford  to  recommend 
a  boiler  designed 


$15,000-A-YEAR  LABOR  SAVINGS 

Diebold,  Inc.,  Canton,  Ohio,  century-old  manufacturer  of 
bank  protection  and  office  equipment,  replaced  old,  coal-fired 
boilers  with  new,  fully  automatic,  gas-fired  CB  boilers  and 
saved  $13,000  to  $18,000  in  annual  manpower  cost.  All  five 
of  these  new  boilers  are  operated  by  just  one  man  —  other 
personnel  have  been  transferred  to  more  productive  work 
assignments.  Bill  Roby,  assistant  plant  engineer,  speaks  highly 
of  the  ease  of  installation  and  the  compact  design. 


New  or  old,  there’s  one  thing  about  any  boiler  that’s  up-to- 
date:  your  clients  have  to  pay  today’s  wages  for  the  men  who 
tend  it.  This  becomes  out-of-line  overhead  if  they’re  operat¬ 
ing  a  boiler  designed  in  the*  days  when  man-hours  were 
far  less  costly. 

As  wages  have  doubled  during  the  past  two  decades,  one 
manufacturer,  Cleaver-Brooks,  has  pioneered  in  making  a 
boiler  that  requires  fewer  man-hours  to  operate.  Today’s  CB 
packaged  boilers  provide  a  combination  of  labor-saving 
design  features  and  performance  standards  that  cannot  be 
found  in  any  other  boiler  —  at  any  price. 

Hinged  doors,  front  and  rear,  provide  for  quick  cleaning 
of  the  tubes.  It  takes  only  40  seconds  to  remove  and  replace 
the  retractable  burner  nozzle.  Fully  automatic,  these  boilers 
include  electronic  safety  devices  which  release  the  operator 
for  other  duties.  And,  because  some  jobs  require  quick 
changeover  from  one  fuel  to  another,  Cleaver-Brooks  boilers 
are  designed  to  make  this  change  in  less  than  a  minute. 

All  this  is  provided  by  Cleaver-Brooks  in  the  most  com¬ 
pact,  fuel-saving  packaged  unit  on  the  market.  Sizes  through 
600  hp  . , .  oil,  gas  and  combination  oil-gas  firing  . . .  larger 
sizes  in  Cleaver-Brooks  Springfield  water-tube  boilers.  All 
models  completely  pre-engineered  and  tested  as  a  package 
. . .  expertly  started  by  a  trained  field  engineer. 

See  your  local  Cleaver-Brooks  agent  or  write  for  a  set  of 
boiler-room  templates  designed  for  consulting  engineers. 


Cleaver^  Brooks 


OtIGINATO*  AND  lARGfST  PRODUCER  OE  RACKAGfO  ROtlERS 

CLEAVER-BROOKS  COMPANY 
Dept.  B.  315  E.  K««f*  Av*.,  MilwaiiliM  12.  Wls. 


You’re  buying  motors  by  the  pound 
when  price  is  the  only  consideration 


Sure,  you  can  get  a  motor  for  the  lowest  price,  a  motor 
of  the  same  type  and  with  the  same  rating  and  operat¬ 
ing  characteristics  of  the  highest  priced  motor.  But, 
while  initial  price  is  an  important  factor,  the  actual  cost 
is  the  ultimate  cost  of  a  motor.  And,  ultimate  cost 
includes  the  repair  bills,  lost  production,  lost  man  hours 
and  lost  customers  that  an  inferior,  built-down-to-a- 
price  motor  could  cost  you. 

Wagner®  protected  polyphase  motors  do  cut  expensive 
downtime.  Their  cast  iron  frames  can't  be  affected  by 
corrosive  acids,  salts,  or  alkalies.  They  are  designed  for 
cool  running . . .  stator  temperatures  stay  low  to  In¬ 


crease  motor  life.  Wagner  polyphase  motors  are  de¬ 
signed  to  permit  relubrication  that  adds  years  to  motor 
life  under  severe  operating  conditions.  Wagner  motors 
have  earned  a  reputation  for  proven  dependability. 

Next  time  you  buy  motors,  check  beyond  the  purchase 
price.  Make  sure  that  you  get  all  the  performance  you 
need— with  motors  that  will  do  the  job. 

Wagner  motors  have  been  getting  the  job  done  for  more 
than  65  years.  Your  Wagner  Sales  Engineer  will  be  glad 
to  show  you  why.  Call  him  for  an  analysis  of  your  next 
motor  application,  be  it  for  plant  or  product. 


Branches  and  Distributors  in  all  Principal  Cities 

Warner  ELedZric  Corporation 

6483  PLVMOUTM  AVBNUB,  ST.  LOUIS  33,  MISSOURI 
For  moro  doto  circle  this  page  nember  oe  card  at  bock  of  book 
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AT  THE 


THE  ‘BUFFALO’  TYPE  BL  FAN... made  famous  by  the  ex 
elusive  backward-curved  bladed  wheel.  Proven  performance 
for  Class  I  and  II  construction  applications.  Stationary  vanes 
standard.  Optional  variable  inlet  vanes  give  efficiencies  within 
1%  of  rating.  You  cannot  buy  a  better  fan  for  the  job  at  any 
price !  Learn  more  about  this  popular  fan  at  the  'Buffalo' 
Booth.  See  where  it  fits  in  your  plans! 


by 'BUFFALO' 


THE  ‘BUFFALO’  AIRFOIL  FAN  . . .  modern  an 
swer  to  higher  pressure  jobs  where  efficiency 
must  be  kept  at  a  maximum;  noise  at  a  mini¬ 
mum.  Here’s  an  airfoil  that  gives  high  efficiency 
over  a  broad  operating  ringe.  Famous 'Buffalo' 
quality  construction,  too.\Are  you  encountering 
more  jobs  where  you  must  have  such  a  fan  Here 
is  your  chance  to  see  the  latest  in  airfoils  "first  hand"; 
find  out  about  all  the  outstanding  design  features. 

BOOTH  832-933  ASHRAE  SHOW- CHICAGO 


BUFFALO  FORGE  COMPANY 


i  •  f  U  rf  PpP  Ff  ‘BUFFALO’  TYPE  “PCHB”  HIGH 

I  ]  mn  I  I  Pressure  CABIHETS...a  new 

..  I  j  ^  ^S^pjp^  incorporating  the  high 

\  ^  quality  'Buffalo'  type  ’BL’’  fan. 

1 1^*11  i"  ;  M  I  Other  unique  features  include: 

individual  factory-sized  zone 

fess>-  ■■  .  u  •  *  I  .4‘  I 

■  J  .  >  ’  dampers,  horizontal  or  vertical 

""  up  discharge;  neoprene  flexible 

connection  between  fan  and  coil 

sections,  angled  coils  for  minimum  space  requirements,  with  typical  'Buffalo'  quality  construction  throughout.  The  unit  at  the 
show  will  also  incorporate  an  Electronic  Air  Cleaner.  Sound  interesting?  You  bet  it  is.  Here's  a  unit  you  will  want  to  see  close-up! 


I 


THE  ‘BUFFALO'  AIR  COOLED  CONDENSER ...  a  recent 


design  typical  of  'Buffalo'  superiority  in  'package*  unit 
engineering  and  construction.  A  really  low  silhouette. 
Multiple  fans  for  versatility.  Unique  opposed  blade  by¬ 
pass  damper  control  for  ultra-accurate  performance. 
Rugged  frame  construction.  This  unit  is  shipped 
complete,  ready  to  install.  Many  of  these  condensers 
are  in  the  field  giving  unparalleled  performance.  Be 
sure  not  to  miss  this  one!  Next  time  you  need  an  aircooled 
condenser,  you’ll  be  glad  you  took  the  time  to  learn 
about  all  the  exclusive  features  of  this  'Buffalo'  unit. 


.O,  NEW  YORK 


BUFFALO  PUMPS  AT  THE  EXPOSITION 


THE  NEW  ‘BUFFALO'  ECONOMY  SINGLE  SUCTION  PUMP. . .  features  in  addition  to  a  low  price,  full  ball  bearing  construction,  open  type  mounting 
and  discharge  position  rotation.  Parts  are  standardized  and  interchangeable.  Rotor  assembly  removable  without  disturbing  piping. 

THE  NEW  ‘BUFFALO'  CLOSE-COUPLED  PUMP ...  a  low  cost  compact  package  unit  with  a  wide  range  of  fresh  water  applications  m  industrial 
and  air  conditioning  service.  Standardized  for  parts  interchangeability.  Ball  bearing  design  with  mechanical  seal,  stainless  shaft. 


THE  NEW  BUFFALO'  HERMETIC  PUMP ...  a  new  design  with  wear  compensating  type  bearings  to  take  thrust  loadings.  Wide  range  of  materials 
of  construction.  Pressures  up  to  400  psi  This  is  the  pump  to  use  where  leakage  would  be  costly  or  dangerous 


THE  NEW  ‘BUFFALO'  DOUBLE  SUCTION  PUMP...  a  modern,  high  efficiency  design  featuring  standardization  of  parts  for  interchangeability. 
Suitable  for  working  pressures  up  to  250  psi,  temperatures  to  300°F  A  quality  pump  built  for  years  of  trouble  free  service 


BUFFALO  FORGE  COMPANY 

BUFFALO  PUMPS  DIVISION 


BUFFALO,  N.  Y. 


Canadian  Blower  and  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


Canada  Pumps,  Ltd.,  Kitchener.  Ont. 


Buffolo'  Aif  Handling 
Equipment 

to  move,  heof,  cool,  dehumidtfy 
and  cfean  air  ond  other 'gases. 


5^^  Buffo/o  Machrne  Tools  to  drill.  Buffalo'  Centrifugof  Pomps 

punch,  sheer,  bend,  sht,  notch  handle  most  liquids  ond 

and  cope  for  production  slurries  under  o  variety 

■p,  or  plant  momtenonce.  >  of  conditions. 


Squier  Machinery 
to  process  sugar  cane,  coffee 
and  rice.  Special  processing 
machinery  for  chemicals. 


(CUT  ALONG  THIS  LINE) 


Suggested  specifications  for  insulating 
OUTDOOR  HEATED  and  CHILLED  PIPING 
with  G-B  SNAP*0N*  Glass  Fiber 

PIPE  INSULATION 


itself,  G-B  Snap*0n  will  not  deteriorate  or  lose  its  outstanding  thermal  effi¬ 
ciency  even  when  exposed  to  extremely  contrasting  weather  conditions.  Avail¬ 
able  in  a  wide  variety  of  weather-proof  jackeU,  G-B  Snap*0n  is  your  best 
insulation  buy  for  chilled  or  heated  piping  to  350°  F.  temperatures.  Light¬ 
weight  and  easy  to  handle  and  apply,  G-B  Snap*0n  provides  positive  insulation 
protection  for  the  life  of  the  installation. 


Versatility  is  the  keynote  to  G-B  Snap*0n,  the  one-piece  hinged  pipe  insulation 
molded  entirely  of  fine  glass  fibers.  Possessing  all  the  characteristics  of  glass 


Insulating  Material — All  chilled  water  or  dual  temperature  heating  and  cooling 
lines  to  air  conditioning  equipment  and  return  shall  be  insulated  with  Gustin- 
Bacon  Snap*0n  glass  fiber  pipe  insulation  in  one  piece  molded  sections 
thick  with  factory-applied  vapor  barrier  jacket.  Piping  shall  be  clean  and  dry 
and  shall  be  tested  before  insulation  is  applied. 

HEATED  PIPING — thermal  insulation  for  low  pressure  steam  or  hot  water 
supply  and  return  piping  up  to  350°  F. 

Insulating  Material— All  low  pressure  steam  or  hot  water  supply  and  return 
piping  used  for  heating,  located  indoors  in  unconditioned  areas  or  where 
touch-temperature  insulation  is  required,  shall  be  insulated  with  Gustin-Bacon 
Snap*0n  glass  fiber  pipe  insulation  in  one  piece  molded  sections  thick. 
Piping  shall  be  clean  and  dry  and  shall  be  tested  before  insulation  is  applied. 


MATERIAL  SPECIFICATIONS 


PLUMBING— thermal  insulation  for  COLD  WATER  PIPING— ABOVE  50° 

Insulating  Material — All  cold  water  service  piping  shall  be  insulated  with 
Gustin-Bacon  SnapoOn  glass  fiber  pipe  insulation  in  one-piece  molded  sections 

_ "  thick.  Piping  shall  be  clean  and  dry  and  shall  be  tested  before  insulation 

is  applied. 

AIR  CONDITIONING  G  DUAL  TEMPERATURE  PIPING  —  thermal  insulation  for 
chilled  water  or  combination  hot  and  chilled  water  supply  and  return  piping 
below  50°  or  up  to  212°  F. 


INSULATION  OF  OUTDOOR 
PIPING  .  .  .  WEATHERPROOF 
JACKET  FIELD  APPLIED 


INSULATION  OF  OUTDOOR 
PIPING  .  .  .  WEATHERPROOF 
JACKET  FACTORY  APPLIED 


The  insulation  shall  be  applied  to  the  pipe  with  end  joints  tightly  butted  and 
the  longitudinal  seam  firmly  closed  with  suitable  copper-clad  wire  or  insula¬ 
tion  staples;  four  wire  loops  or  staples  per  3'  of  section  length. 

An  asphalt  saturated  and  coated  weatherproofing  jacket  weighing  not  less  than 
35  lbs.  per  100  sq.  ft.  shall  be  applied  over  the  insulation  with  3"  laps  at 
longitudinal  and  end  joints,  the  laps  sealed  with  asphalt  emulsion  when  speci¬ 
fied.  The  horizontal  laps  shall  be  made  downward  to  shed  water.  The  weather¬ 
proof  jacket  shall  be  tightly  wrapped  and  held  securely  in  place  with  separate 
loops  of  copper-clad  wire  spaced  on  4°  centers. 


The  insulation  shall  be  applied  to  the  pipe  with  end  joints  tightly  butted.  The 
longitudinal  seam  shall  be  tightly  closed  and  the  insulation  held  to  the  pipe 
with  separate  loops  of  copper-clad  wire  on  4°  centers. 

End  joints  shall  be  weatherproofed  with  factory-furnished  4"  wide  strips  of 
jacket  material  held  in  place  with  two  separate  loops  of  copper-clad  wire  and 
sealed,  if  specified,  with  asphalt  emulsion.  Longitudinal  laps  shall  be  placed 
at  the  side  of  the  pipe  facing  downward,  to  shed  water  and  sealed  with 
asphalt  emulsion  if  specified. 


RECOMMENDED  JACKETS  FOR  G-B  SNAP^ON  PIPE  INSULATION  FOR  OUTDOOR  PIPING 


Sec.  VaiMr 
LMgth  BarTiar 


DcicriptiM 


On  exterior  lines  r^uiring  weather  protection.  VUhere  a 
vapor  barrier  is  r^uired,  a  suitable  jacket  should  be  ordered 
fadory  applied  with  weatherproof  roofing,  atnminum,  or  other 
suitable  material  applied  in  the  field  over  the  vapor  barrier. 


Weatfcerproef  A  felt  base,  saturated  and  coated  with  asphalt.  Available  in 
Roofiag  Jacket  standard  weight:  35-lb.,  or  for  additional  protection,  45  lb. 

or  55  lb.  weights  are  available,  all  factory  applied  with  a 
2'  tongitucfinal  flap  and  4*  tapes  for  sealing  end  joints. 


^Complete  series  of  G-B  Snap*On  specifications  will  appear  in  this  publication  in  the  coming  months.  Each  will  be  designed  to  be  clipped  from  the  publication 
and  placed  in  your  spec.  file.  However,  if  you  would  like  to  have  all  G-B  Snap*0n  specifications  at  this  time,  simply  write: 


222  W.  10th  St.,  Kansas  City,  Me 

Thermal  and  acoustical  glass  fiber  insulations  .  .  .  Molded  glass  fiber  pipe  insulation 


Couplings  and  fittings  for  plain  and  grooved  end  pipe 


No  matter  what  size  or  type  of  single  story 
commercial  or  industrial  building  you  are  plan¬ 
ning  to  build,  you’ll  find  VENTIL-AIRE 
PACKAGED  SYSTEMS  perfealy  adaptable 
.  .  .  cost-wise,  quality-wise,  weather-wise!  With 
VENTIL-AIRE,  every  engineering  deuil  .  .  . 
every  material  used  contributes  to  greater  air- 
conditioning  and  heating  productivity. 


Check  these  quality  engineering  features: 

1.  Entire  unit  made  of  16  gauge  galvaneal,  both 
interior  and  exterior. 

2.  Automatic  electrical  reset  system. 

3.  20%  larger  coils  than  found  in  other  brands. 

4.  Complete  rain-proof  and  water-proof  construction. 

5.  Draft  inducers  and  draft  proving  controls. 

6.  Easy-to-service,  all  panels  quickly  removable. 

7.  2"  foil  fibreglass,  reinforced  insulation  throughout. 

8.  All  motors  resilient  mounted;  ball  bearing  with 
built-in  protectors. 

9.  Extra  large  surface  air-cooled  condensers. 

10.  Available  in  5,  IVi,  10,  15  and  20  Ton,  for  use 
with  or  without  duct  work,  oil  or  gas. 


For  flexibility  and  economy 
-  VENTIL-AIRE  Packaged 
Roof-Mounted  System  offers 
MORE  BENEFITS  for  year- 
round  air<onditioning  and 
heating  without  the  loss  of 
valuable  floor  space! 


Your  Ventil-AIre  representative  can  give  you 
complete  information  and  case  histories  for 
any  application. 

Established  1945 


CORPORATION 

1815  Decatur  St.  •  Brooklyn  27,  New  York 
VAndyke  1-6330 


For  moro  rfoto  circle  fhls  paga  number  on  card  at  back  of  book 
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stronger  than  Hercules! 


WADE  A^ANUFACTURING  CO. 

ELGIN,  ILLINOIS 

Gentlemen: 

Please  send  me  your  free  brochure  on  Wade  Golden  Ductile. 

your  name _ 

position _ _ 

CO.  name _ — _ _ _ _ _ _ 

street _ _ _ _ _ _ _ 

city _ zone _ state _ 


IRON  FLOOR  GRATES 


Send  for  your  free  booklet 
on  WADE'S 
GOLDEN  DUCTILE 


The  ancient  Gods  gave  Hercules  some  difficult  jobs  —  which  be 
handled  successfully. 

One  job  he  couldn’t  handle  —  would  be  to  break  a  Wade  floor  drain 
with  Golden  Ductile  iron  grate. 

Golden  Ductile  combines  the  strength  of  steel  with  corrosion  resist* 
ance,  superior  to  galvanized  cast  iron. 

It  can  be  the  answer  to  one  of  your  jobs  —  providing  drainage  in 
areas  subject  to  high  impact  loads. 

No  one,  including  Hercules,  can  break  these  grates! 


Contains  specifi¬ 
cations  on  Wade 
Ductile  Iron 
Grates  and  com¬ 
parisons  between 
cast  iron,  cast 
steel  and  Golden 
Ductile. 


WADE 
MANUFAaURING 
COMPANY 

ELGIN,  ILLINOIS 


Corrosion-resistant,  fireproof  vents 

...with  eye-appeal ! 


Vertical  exposed  flues  of  Transite  Vent  Pipe 
form  eye-catching:  design  on  new 
Rockwell  Manufacturing  Co.  installation 

A  GLANCE  at  this  attractive  new  plant  tells  you  that 
the  material  used  for  the  exhaust  flues  is  vital — vital 
to  the  plant’s  appearance  .  .  .  vital  to  maintenance 
economy. 

That’s  why  Walter  Wagner  &  Partners,  Architects  & 
Engineers  of  Fresno,  Calif.;  chose  'Transite  Industrial 
Vent  Pipe  to  exhaust  corrosive  fumes  from  the  plant’s 
small  parts  casting  pots. 

Made  of  asbestos-cement,  Transite®  retains  its  good 
app>earance  through  years  of  weather.  Saves  on  upkeep, 
because  it  never  needs  painting  or  preservative  coating. 
Saves  on  maintenance,  becatise  it  resists  the  attack  of 
most  gases,  mists,  fumes,  and  dusts.  Installed  indoors  or 
out,  'Transite  offers  you  these  same  appearance  and 
maintenance-free  advantages. 

'Transite  also  offers  many  layout  and  installation 
economies.  A  wide  variety  of  fittings,  diameters  and 
lengths  makes  it  readily  adaptable  to  every  vent¬ 
ing  service.  Ease  of  cutting  and  handling  add 
further  to  installation  savings.  ti 

Let  us  send  you  DS-336— a  24-page  brochure 
on  'Transite  Industrial  Vent  Pipe.  Write 
Johns-Manville,  Box  14  HV.  New  York  16,  .  M 

N.  Y.  In  Canada,  Port  Credit,  Ontario.  .f*| 


National  Champion  MA  (makeup  air) 


:^ptR\NG  •  HUMl'pITY  CONTROL 


viakeup  air 


SPACE 


National  Champion 
Series  ITD 


ur  heating  reguirements 


From  space  heating  to  makeup  air,  National  Leads 
the  Industry! 

National  Champion  space  heaters  offer  the  largest 
selection  of  styles  and  sizes  to  meet  e\ery  heating 
requirement.  Only  National  gives  you  a  choice  l^tween 
custom-designed  burners  and  heaters  with  conventional 
packaged  burners. 

National  Champion  MA  units  solve  any  makeup  air 
problem,  whether  tempering,  drying  or  humidity  control. 
Designed  for  inside  or  outside  installation.  National 
Champion  MA’s  operate  independently  of  present  heating 
systems  and  provide  1(X)%  combustion  efficiency. 

For  heating  or  makeup  air,  you  can  place  your 
confidence  in  National  Champion! 


National  Champion,  Series  ITD.  6  styles,  96  sizes 
.—capacities  400,000  to  4,000,000  BTU’s  with 
gas,  oil  or  combination  fuel.  UL  &  AGA  approved. 

National  Champion  MA  (Direct-fired  makeup  air). 
Complete  range  of  sizes  from  8,000  to  150,000 
CFM,  full  modulating  25  to  1  turn-down  ratio. 


NATIONAL  HEATbIC  COIMI^ANT  INC  f  2475  doswell  AVE.esr.  paul  8,  Minnesota 

UNITS  ON  DISPLAY  AT  THE  INTERNATIONAL  HEATING  AND  AIR  CONDITIONING  EXPOSITION  •  FEBRUARY  13-16 

For  more  data  circle  this  page  number  on  card  at  back  of  book 


It's  a  NASH  Heating  Pnmp,  PLUS! 


Now  a  Nosh  quality  Vacuum  Heating  Pump  can  be  eco> 
nomically  installed  and  operated  on  any  steam  heating  job. 
Engineered  for  high  performpnce  and  low  installed  first 
cost,  this  new  pump  still  makes  use  of  time  tested  Nash  prin¬ 
ciples  of  operation. 

The  Nash  CSI  has  generous  air  capacity  and  features  a 
wide  choice  of  water  capacities  and  discharge  pressures.  The 
right  combination  of  capacities  is  at  hand  to  match  the  re¬ 
quirements  of  the  job.  It  is  no  longer  necessary  to  pay  extra 
for  a  pump  with  excessive  water  capacity,  excessive  discharge 
pressure,  or  in  an  attempt  to  get  adequate  air  capacity. 

With  this  advanced  design.  Architects,  Engineers  and  Con¬ 
tractors  will  find  answers  to  many  heating  system  problems. 
Send  for  bulletin  now. 
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The  type  CSI 

NASH  Heating  Pump  sets 
a  new  standard  of  economy 


WHILE  THE  AREA  in  which  The  Homestead  is  lo¬ 
cated  receives  frequent,  but  light  and  scattered, 
snowfalls  during  the  winter,  the  success  of  the  pro¬ 
posed  ski  area  depended  on  artificial  snow  to  fill  the 
gaps  between  snowfalls. 

One  problem  was  the  location  of  the  resort.  On  the 
border  between  North  and  South,  the  area  is  fre¬ 
quently  but  not  dependably  cold.  Another  was  the 
fact  that  the  Homestead  would  be  relying  —  almost 
dependent  —  on  artificial  snow.  (Other  areas  using 
artificial  snow  equipment  use  it  more  as  an  aid  than 
as  a  necessity.)  Therefore,  the  engineers  had  to  plan 
to  be  able  to  cover  the  entire  skiing  surface — an  area 
of  about  950,000  sq  ft. 

The  main  slope,  which  includes  a  ski  school  or 
vinstruction  area,  contains  about  600,000  sq  ft  or  be- 
'^een  13  and  14  acres  of  land.  This  was  the  principal 
ah^ covered.  In  addition  to  this,  there  are  two 
sl9>>  r^^i^ontaining  about  350,000  sq  ft,  which  are 
natural  snow  covers  the  ground, 
of  covering  .so  large  an  area  had  never 
beefr~ffndertaken  before,  which  in  itself  constituted 
a  problem  since  the  engineers  had  little  precedent  to 
follow  or  to  take  example  from. 


ROGER  ALLAN 

Director  of  Public  Relatioi 
The  Homestead,  Hot  Spui 


Snow  j^aking  — ;ii  SS 
ac^f/imd '  proble^  I  m  S 
artificial  su^ 

^1^^  add  then 

oVn;5y(frfe — has  been  ot 
time.  Perhaps,  howeveg 

ae^^^^^^by.  The  Hoi 

sort,  which 

of  the  year  basis  for  ove^ 
itself  a  year-round  sports  resoi 
ter  by  introducing  skiing  —  o 
snow.  Here  is  that  story  .  .  . 
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Fundamentals  of  Snow  Making 

In  order  to  understand  the  snow  making  process  it 
Itewell  to  consider  a  few  definitions  and  work  from 
t^Mi-into  a  practical  analysis  of  the  process  as  de- 
The  Home.stead. 


ROAD  TO 
.HOTEL 


&•  WATER  PIPE 


WATER  PUMP  'UBhp. 

AIR  RECEIVER  TANK 

5-ELECTRlC  DRIVE  COMPRESSORS  -  6.00  CFM  -  Pe 
2-OlESEL  DRIVE  COMPRESSOR  -  600  CFM  -  Per 


WATER  PUMP  &  COMPRESSOR  BUILDING 


Artificial  snow  is  made  by  a  “snow  machine,”  which 
comprises  the  component  parts  of  equipment  necessary 
for  the  production  of  snow.  These  consist  of  the  pipe 
lines  (air  and  water  lines,  usually  made  of  aluminum), 
air  compres.sors,  water  pumps,  hoses,  couplings  to 
attach  the  hoses  to  the  pipe  lines,  and  finally  the  “.snow’ 
prun”  itself. 

The  engineers  determined  that  it  w’ould  take  500 
gallons  of  water  per  minute  to  make  snow’.  Of  this 
amount,  360  gallons  w’ere  needed  for  actual  discharge 
in  snowmaking  and  140  gallons  w’ere  needed  for  cir¬ 
culation. 

Circulating  w’ater  is  necessary  to  prevent  buildup  of 
ice  inside  the  main  water  pipe  wall.  Ice  buildup  led 
to  the  selection  of  the  six-inch  w’ater  pipe  line. 

Water  for  the  Homestead’s  ski  area  is  draw’n  from 
a  1,000,000  gallon  tank  reservoir.  The  reservoir  also 
supplies  W’ater  to  the  tow’n  of  Hot  Springs  and  to 
The  Homestead  Hotel. 

Water  for  the  ski  area  is  gravity  fed  to  a  125-hp 
pump  at  the  base  of  the  main  slope.  Adequate  pres¬ 
sure  is  maintained  in  this  pipe  only  about  two-thirds 
of  the  w’ay  to  the  top  of  the  slope.  (Water  will  reach 
the  top  with  enough  pressure  to  start  down  the  loop 
on  the  opposite  side  of  the  slope,  but  with  inadequate 
pressure  to  make  snow.)  For  this  upper  two- thirds  of 
the  slope,  another  supply  of  water  is  connected  to  a 


20-hp  pump  to  maintain  pressure. 

As  the  W’ater  flows  down  the  opposite  side,  there  is 
a  pressure  reducing  valve  in  the  main  line  about  half- 
w’ay  dow’n  the  slope  which  maintains  a  more  satis¬ 
factory  pressure  range  (100  to  200  psi)  below  that 
point.  Since  pressures  greater  than  150  pounds  are 
difficult  to  control,  small  reducing  valves  are  frequently 
placed  in  the  hose  connections  to  the  snow  guns.  The 
main  w’ater  and  air  lines  are  tapped  for  hose  connec¬ 
tions  at  40-ft  intervals  throughout  the  pipe  line  sys¬ 
tem.  Typical  connections  are  shown  in  Fig.  2. 

Delivery  to  the  snow  gun  itself  is  predetermined  not 
to  exceed  12  gallons  of  w’ater  per  minute.  Therefore, 
the  360  gallons  of  discharge  water  can  supply  a  maxi¬ 
mum  of  30  snow  guns,  which  can  be  in  use  at  one  time. 

The  main  pipe  lines  are  laid  directly  on  the  ground 
around  the  border  of  the  slope.  In  some  places,  the 
pipe  lines  are  secured  off  the  ground  and  in  a  few 
cases  the  lines  are  underground. 

Summing  up  the  w’ater  principle:  the  standard  is 
12  gallons  of  w’ater  per  minute  per  snow  gun,  regard¬ 
less  of  w’here  the  gun  is  on  the  slope,  at  100  to  150 
pounds  per  square  inch  pressure. 

The  other  element  in  snow’making  is  air. 

Air  is  pumped  through  four-inch  aluminum  pipes 
by  means  of  five  electric  motor  driven  air  compressors. 
Each  compressor,  of  600  cfm  capacity,  is  driven  by  a 
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125-hp  motor.  To  supplement  these  five  compressors, 
two  diesel  driven  600-cfm  compressors  are  also  used. 

The  compressors  are  banked  into  a  centrally- 
located  air  receiver  tank,  4  ft  in  diameter  and  20  ft 
in  length.  From  this  tank,  a  six-inch  pipe  feeds  two 
4-inch  pipes,  which  are  laid  parallel  to  the  main  water 
pipe  line.  The  air  pipes  go  up  opposite  sides  of  the 
slope  and  join  at  the  top,  forming  a  loop. 

Outlets  on  the  pipes  for  the  air  hoses  are  paired 
with  the  corresponding  outlets  on  the  water  main. 

A  standard  of  100  cubic  feet  per  minute  at  100  psi 
is  .set  for  the  air  outlets. 

From  the  water  and  air  pipes  circling  the  ski  area, 
hoses  lead  off  to  the  snow  guns. 

Types  of  Snow  Guns 

There  are  various  types  of  snow  guns.  One  type  is 
actually  a  modified  revolving  irrigation  sprinkler.  It 
has  been  modified  at  the  base,  having  a  mixing  cham¬ 
ber  provided  with  couplings  for  the  air  and  water 
hoses.  The  action  in  the  mixing  chamber  is  given 
access  to  the  revolving  nozzles  which  discharge  an 
atomized  spray,  or  mist. 

These  nozzles  can  lay  down  a  base  of  snow  varying 
up  to  75  ft  in  diameter.  A  snow  gun  of  this  type  is 
.shown  operating  in  photo  at  heading  of  article. 

The  Homestead  uses  this  type  of  snow  gun,  as  well 


as  one  developed  by  the  engineers  here.  This  latter 
gun  consists  of  common  pipe  and  fittings  arranged 
so  that  air  and  water  streams  intersect  at  a  pre¬ 
determined  point,  not  in  a  mixing  chamber.  Experi¬ 
ments  with  this  gun  are  continuing,  and  the  Home¬ 
stead’s  engineers  are  not  yet  ready  to  recommend  their 
studies  of  their  own  type  of  snow  gun,  shown  operating 
in  Fig.  1,  next  page. 

These  snow  guns,  of  any  type,  discharge  a  fine  mist 
into  the  air.  During  the  period  from  discharge  to 
.settlement  on  the  ground,  freezing  temperatures  form 
the  snow. 

It  mu.st  be  noted  and  stressed  that  snow  cannot  be 
made  unless  temperatures  are  below  freezing.  Home¬ 
stead  engineers  have  found  that  the  ideal  snow-making 
temperature  is  28  deg  F  and  lower — preferably  lower. 

The  foregoing  information  is  basic  for  any  snow¬ 
making  operation  any  place  in  the  country.  Variables, 
such  as  the  quantity  of  air  and  water  to  be  used,  are 
determined  by  the  size  of  the  area  to  be  covered. 

Operafion  at  The  Homestead 

The  snowmaking  apparatus  comprised  of  30  snow 
guns  was  determined  necessary  in  order  to  produce 
a  minimum  coverage  of  four  inches  of  snow  over  one- 
third  the  area  of  the  ski  slope  in  one  night  of  opera¬ 
tion  under  ideal  conditions. 
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Fig.  I.  This  snow  gun  was  devised  by  The  Homestead's 
engineering  staff  and,  unlike  the  "irrigation  sprinkler" 
type,  causes  streams  of  air  and  water  to  intersect  at  a 
predetermined  point,  rather  than  mixing  In  a  chamber. 

Coveraffe  is  based  on  an  area  of  200,000  sq  ft,  one- 
third  the  main  skiing  area,  and  is  figured  in  terms  of 
an  8  to  10  hour  period  of  operation,  which  is  usually 
during  the  night. 

The  engineers  have  found  that  the  best  snowmaking 
period,  in  this  area,  is  after  midnight  when  the  tem- 
p>eratures  usually  begin  to  drop  and  remain  low  until 
about  7  a.m.  However,  snow  can  be  made  in  the  day¬ 
time,  even  if  the  sun  is  shining,  when  the  temperature 
is  under  20  deg. 

The  Homestead  took  advantage  of  every  minute 
of  cold  weather.  During  some  periods,  snow  machines 
were  in  continuous  operation  for  over  130  hours. 

A  typical  snowmaking  day  will  find  a  crew  of  men 
ready  at  6  p.m.,  depending  on  the  temperature.  When 
the  thermometer  reads  about  28  deg,  or  preferably 
below,  the  compressors  are  started  and  a  supply  of 
air  is  built  up  in  the  receiving  tank. 

The  crew,  usually  four  men  and  a  supervisor,  begins 
placing  the  snow  guns  on  the  slope  in  the  area  desig¬ 
nated  to  be  snowed  down. 

Hoses,  which  have  been  drained  and  dried  in  a 
utility  building  in  order  to  prevent  ice  plugs,  are 
coupled  from  the  snow  guns  to  the  water  and  air 


Fig.  2.  Shown  in  the  framing  for  the  trestle  car  lift  are 
main  air  and  water  lines,  and  a  set  of  outlets  to  which 
hose  lines,  leading  to  a  snow  gun,  can  be  coupled. 


mains.  When  all  is  in  position,  the  valves  at  the 
mains  being  still  closed,  the  water  pump  is  started 
and  the  main  water  pipe  line  is  filled  and  started 
circulating  back  to  the  reservoir. 

The  main  air  pipe  line  is  activated  and,  with  two 
men  to  each  gun,  the  valves  are  opened  from  the  main 
lines  to  the  gun  and  adjustment  for  the  amount  of 
water  is  made  under  the  direction  of  the  supervisor. 

Regulation  of  water  is  made  purely  on  the  visual 
and  physical  judgment  of  the  supervisor.  To  do  this, 
he  will  get  out  in  the  spray,  feeling  and  observing  the 
spray  on  his  face  and  hands.  He  can  then  decide 
whether  more  or  less  water  is  needed. 

The  air  valve  to  the  snow  gun  is  usually  wide  open 
and  the  valve  from  the  main  pipe  line  has  been  sized 
to  let  a  maximum  of  150  cfm  of  air  through.  Every¬ 
thing  is  valved  for  maximum  output  but  valves  can 
be  closed  down.  For  example,  the  lower  the  tempera¬ 
ture,  more  water  and  less  air  are  used.  If  the  snow 
is  wet,  cut  down  on  the  water  and  increase  the 
amount  of  air. 

The  speed  of  the  revolving  sprinkler  is  mechanically 
regulated  according  to  the  temperature.  For  example, 
the  colder  the  temperature,  the  faster  the  sprinkler 
can  revolve  and  the  closer  to  the  ground  the  spray 
can  be  discharged. 

To  get  all  the  snow  guns  in  operation,  with  two 
teams  of  two  men  each,  takes  about  an  hour. 

Constantly,  during  the  operation,  the  crews  must 
retrace  their  steps,  testing  the  spray  and  regulating 
the  valves.  This  is  to  insure  that  the  ground  does  not 
become  covered  with  water,  later  causing  ice  spots  or 
slu.sh  areas. 

If  snow  is  being  made  for  the  first  time,  the  ground 
must  be  cold  and  hard.  The  first  spray  covering  the 
ground  should  be  wet  in  order  to  form  an  ice  layer  of 
several  inches  which  will  provide  an  insulating  blanket. 

The  spray  should  then  be  regulated  so  that  the 
density  of  the  snow  becomes  lighter  and  drier  to  pro¬ 
vide  a  good  skiing  surface.  After  this  is  attained, 
the  snow  is  built  up  to  obtain  a  desirable  depth  over 
the  area.  At  this  writing,  the  total  depth  of  snow 
at  The  Homestead  is  48  inches;  at  least  40  inches  of 
this  is  man-made. 

As  the  temperature  drops  through  the  night,  the 
amount  of  water  supplied  to  the  snow  gun  is  increased 
to  produce  a  greater  amount  of  snow. 

Workmen  must  vigilantly  watch  for  possible  “freeze 
up”  of  a  snow  gun.  The  freezing  of  one  gun  can 
greatly  slow  the  entire  snow  making  process.  For  this 
reason,  extra  snow  guns  are  usually  kept  in  readiness. 
If  a  gun  freezes,  a  sub.stitute  can  immediately  be 
placed  into  action. 

Engineers  here  feel  that  artificial  snow  is  of  a 
better  quality  than  natural  snow  for  skiing  because 
it  is  denser.  If  it  is  dry  enough,  artificial  snow  will 
last  longer  than  natural  snow  and  provides  a  faster 
skiing  surface. 

Artificial  snow  has  solved  an  old  problem  at  The 
Homestead:  that  of  attracting  business  during  the 
winter  months.  The  credit  for  the  quantity  and  quality 
of  the  snow  goes  to  the  resort’s  engineering  depart¬ 
ment,  headed  by  Carl  J.  Wallin. 
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Industry  Sets  Stage  in  Chicago 


WHAT  is  generally  believed  will  be  the  largest 
gathering  of  engineers  ever  assembled  in  the  air 
conditioning,  heating,  ventilating  and  refrigeration 
fields,  will  take  place  in  Chicago,  Ill.,  February  13  to 
16.  Dual  attractions  will  be  the  semi-annual  meeting  of 
ASHRAE  at  the  Conrad  Hilton  Hotel,  and  the  Interna¬ 
tional  Heating  and  Air  Conditioning  Exposition  at  the 
International  Amphitheater. 

The  convention  program  consists  of  four  technical 
sessions,  six  forums  and  four  symposiums.  Following 
are  the  papers  to  be  presented  and  the  sessions  to  be 
held: 

MONDAY,  Februat7  13 

9:30  a.m.  First  Technical  Session 

Corrosion  Inhibition  in  Steel  Tubes  in  Low-Pressure 
Steam  Boilers — W.  A.  Keilbaugh,  Head,  and  F.  J. 
Pocock,  Senior  Chemist,  Chemical  Section,  Babcock 
&  Wilcox  Co.,  Research  Center,  Alliance,  Ohio 
Evaluation  of  Wet  Cell  Air  Humidifiers — Dr.  M.  W'. 

First,  Consulting  Engineer,  Newton,  Mass. 
Metastability  of  Liquids  in  Heat  Exchangers — B.  H. 
Jennings,  Prof,  of  Mech.  Engrg.,  Northwestern 
University,  Evanston,  Ill. 

Flow  and  Heat  Exchange  Characteristics  of  Finned 
Tube  Exchangers — Benjamin  Gebhart,  Assoc.  Prof, 
of  Mech.  Engrg.,  Cornell  University,  Ithaca,  N.  Y. 
9:30  a.m.  Second  Technical  Session — Insulation 

Field  Laboratory  for  Heating  Tests — -D.  B.  Anderson, 
Tech.  Asst,  to  V.P.  of  Sales,  G.  A.  Erickson,  Dir. 
of  Tech.  Sales  Service;  R.  R.  Leonard,  Res.  Engr., 
Wood  Conversion  Co.,  St.  Paul,  Minn.;  Dr.  R.  C. 
Jordan,  Head,  Mech.  Engrg.  Dept.,  Univ.  of  Minne¬ 
sota,  Minneapolis,  Minn. 

Thermal  Conductivity  of  Porous  Materials  —  Dean 
Melvin  Mark,  Lowell  Tech.  In.st.,  Lowell,  Mass., 
and  M.  E.  Stephenson,  Jr.,  Consulting  Engr.,  Win¬ 
field,  Ill. 

Heat  Transfer  through  Mineral  W'ool  Insulation  in 
Combination  with  Reflective  Surfaces — -C.  E.  Lund, 
Professor,  and  R.  M.  Lander,  Res.  Assoc.,  Dept,  of 
Mech.  Engrg.,  Univ.  of  Minnesota,  Minneapolis, 
Minn. 

Thermal  Effects  of  Floor  Construction — R.  D.  Cramer, 
Asst.  Prof,  of  Housing,  Dept,  of  Home  Ex’onomics 
and  L.  W.  Neubauer,  Assoc.  Prof.,  Dept,  of  Agric. 
Engrg.,  Univ.  of  California,  Davis,  Calif. 

2:30  p.m.  Forums 

Transport  Refrigeration 

Moderator:  P.  R.  Achenbach,  Chief,  Mech.  Systems 
Section,  National  Bureau  of  Standards,  Washington, 
D.  C. 

A  New  Psychrometric  Chart 

Moderator:  John  Everetts,  Jr.,  ASHRAE  2nd  Vice- 
President,  C.  S.  Leopold,  Inc.,  Phila.,  Pa. 

TUESDAY,  February  14 

9:30  a.m.  Third  Technical  Session — Refrigeration 

Evaluation  of  Wet  Bulb  Data  for  Cooling  Elquipment 
Design — L.  W.  Crow,  Consulting  Meteorologist, 
Denver,  Colo. 

Reaction  of  Dichlorodifluoromethane  with  Petroleum 
Oils — Dr.  H.  0.  Spauschus,  Res.  Assoc.,  and  G.  C. 
Doderer,  Chemist,  Major  Appliance  Div.,  General 
Electric  Co.,  Louisville,  Ky. 

Suing  of  Refrigeration  System  Pipelines  for  Optimum 
Elconomy — D.  J.  Renwick,  Assoc.  Prof,  of  Mech. 
Engrg.,  Michigan  State  University,  East  Lansing, 
Mich. 

Graphical  Analysis  of  Cross  Flow  Cooling  Tower — 
Prof.  Hideo  Uchida,  Dept,  of  Mech.  Engrg.,  Univ. 
of  Tokyo,  Tokyo,  Japan 

9:30  a.m.  Medium  Temperature  Water  Heating  Symposium 

Pipe  and  Pump  Size  Reduction  with  MTW  Systems — 


Homer  Bird,  Bird,  Bird,  and  Associates,  Osseo, 
Minn. 

Heat  Transfer — Effect  of  Increased  Temperature  Drop 
on  Valve  Control — S.  W.  Miller,  Chief  Engr.,  J.  J. 
Nesbitt,  Inc.,  Philadelphia,  Pa. 

Effect  of  System  Temperature  on  Pump  Curve  and 
and  Pressure-Drop  Curve — G.  F.  Carlson,  Chief 
Engr.,  Specialty  Div.,  Bell  &  Gossett  Co.,  Morton 
Grove,  111. 

Pressurization  of  MTW'  Systems — Raymond  Harmon, 
Consulting  Engr.,  Harmon  &  Beckett,  Denver,  Colo. 
9:30  a.m.  Air  Conditioning  Symposium — Air  Movement,  Hu¬ 
midity,  AND  Humidity  Control 
Chairman  W.  R.  Moll,  Sales  Mgr.,  Air  Cond.  &  De¬ 
humidifier  Sales-to-Sears,  Whirlpool  Corp.,  Evans¬ 
ville,  Ind. 

Comfort  and  Physiological  Adjustment  of  People  to 
Environment — Prof.  M.  K.  Fahnestock,  Dept,  of 
Mech.  Engrg.,  Univ,  of  Illinois,  Urbana,  Ill. 

Air  Motion  and  Movement — Dr.  R.  G.  Nevins,  Dept, 
of  Mech.  Engrg.,  Kansas  State  Univ.,  Manhattan, 
Kan. 

Humidity  and  its  Control  in  Residential  Air  Condi¬ 
tioning  Systems — Richard  Signorelli,  Asst,  to  V.P. 
of  Manufacture,  Mueller  Climatrol,  Milwaukee,  Wis. 
Control  of  Humidity  on  Window-type  Air  Conditioners 
— F,  T.  Appel,  Projects  Mgr.,  Air  Cond.  Div.. 
Whirlpool  Corp.,  Evansville,  Ind. 

2:00  p.m.  Forums 

Better  Environments  for  Learning 

Moderator:  J.  D.  Kroeker,  Consulting  Engr.,  J.  D. 

Kroeker  &  Associates,  Portland,  Ore. 

Corrosion  of  Air  Conditioner  Components 
Moderator:  C.  O.  Hutchinson,  Mgr.,  Market  Dev., 
Industrial  Paint  Div.,  The  Glidden  Co.,  Cleveland, 
Ohio 

WEDNESDAY.  February  15 

2:00  p.m.  Forums 

Aluminum  Brazing  and  Welding  Techniques 
Moderator:  A.  J.  Haygood,  Alcoa,  New  Kensing¬ 
ton,  Pa. 

Status  of  Thermoelectric  Refrigeration 
Moderator:  G.  D.  Hudelson,  Dev.  Dept.,  Carrier 
Research  &  Dev.  Co.,  Syracuse,  N.  Y. 

THURSDAY,  February  16 

9:30  a.m.  Ventilation  Symposium — Performance  Determina¬ 
tion  IN  Installed  Systems 
Field  Check  of  Ventilation  and  Air  Conditioning 
Systems — James  Bricker,  C.  S.  Leopold,  Inc.,  Phila¬ 
delphia,  Pa. 

Industrial  Ventilation  Systems — K.  E.  Robinson,  Per¬ 
sonal  Hygiene  Dept.,  General  Motors  Corp.,  Warren, 
Mich. 

Ventilation  .Systems  with  Special  Requirement.s — • 
R.  J.  Walker,  Plant  and  Process  Engrg.  Group 
Leader,  Dow  Chemical  Co.,  Denver,  Colo. 

9:30  a.m.  Fourth  Technical  Session 

Combustion-Driven  Pulsations  in  Oil-Fired  Residential 
Heating  Ekiuipment — A.  A.  Putnam,  Staff  Mech. 
Engr.  and  C.  F.  Speich,  Principal  Mech.  Engr., 
Battelle  Memorial  Inst.,  Columbus,  Ohio 
Noi.se  Suppression  in  Oil  Burners — R.  W.  Sage,  Sec¬ 
tion  Head,  and  H.  F.  Schroeder,  Res.  Engr.,  Prods. 
Des.  Div.,  Esso  Research  &  Engrg.  Co.,  Linden,  N.  J. 
Suppression  of  Pulsations  in  Oil-Fired  Residential 
Heating  Equipment — C.  F.  Speich,  Principal  Mech. 
Engr.,  and  A.  A.  Putnam,  Staff  Mech.  Engr.,  Battelle 
Memorial  Inst.,  Columbus,  Ohio 
Influence  of  the  House  on  Chimney  Eh-aft — A.  G. 
Wilson,  Head,  Bldg.  Services  Section,  Div.  of  Bldg. 
Research,  National  Research  Council,  Ottawa,  Ont., 
Canada 

Following  are  the  list  of  exhibitors  at  the  Interna¬ 
tional  Heating  and  Air  Conditioning  Exhibition  and 
the  respective  booth  numbers. 
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936  Ace  Engineering  Co.,  Chicago,  III. 


23  Plumbing  and  Heating  Div.,  New 
27  York,  N.  Y. 


N-134  Ackerman  Gas  Burner  Corp.,  Me- 
Dunaid,  Ha. 

1133  Acme  Engineering  &  Mfg.  Corp., 
Muskogee,  Okia. 

854  Acme  Industries,  Inc.,  Jack. on, 

864  M,ch. 

1110  Addison  Products  Co.,  Addison, 

1114  Micn. 

120  Aeroquip  Corp.,  Jackson,  Mich. 

214  Aeronautical  Electronics,  Inc., 
Raleigh,  N.  C. 

1103  Air  Conditioning  &  Equipment 
Corp.,  New  York,  N.  Y. 

N-422  Air-Con  Filter  Corp.,  Memphis, 
Tenn. 

751  Air  Conditioning,  Heating  &  Ven¬ 
tilating,  New  York,  N.  Y. 

1015  Air  Devices,  Inc.,  New  York,  N.  Y. 

1128  Airfloor  Co.  of  Calif.,  Santa  Fe 
Springs,  Calif. 

407  Air  Control  Products,  Inc.,  Coop- 
ersville,  Mich. 

1046  Air  Guide  Plastics  Corp.,  Miami, 

1048  Fla. 

1020  Air-Heet  Corp.,  Chicago,  III. 

N-247  Air  Motion  Research  Div.,  Missile 
Dynamics  Corp.,  Lynwood,  Calif. 

N-312  Air-Fan  Engineering  Co.,  Los 

N-314  Angeles.  Calif. 

1145  Airserco  Mfg.  Co.,  Pittsburgh,  Pa. 

1159  Airtemp  Div.,  Chrysler  Corp., 

1169  Dayton,  Ohio 

217  Airtex  Corp.,  Chicago,  Mi. 

1058  Ajax  Boiler  &  Heater  Co.,  Gar- 

1060  dena,  Calif. 


932  Alco  Vaive  Co.,  St.  Louis,  Mo. 

1051  Aldrich  Co.,  Wyoming,  III. 

556  Allen-Bradley  Co.,  Milwaukee, 
558  Wis. 


Allis  Co.,  The  Louis,  Milwaukee, 
Wis. 

Alnor  Instrument  Co.,  Div.,  Ilii- 
nois  Testing  Laboratories,  Inc., 
Chicago,  III. 

American  Air  Filter  Co.,  Inc., 
Louisville,  Ky. 

American  Coolair  Corp.,  Jackson¬ 
ville,  Fla. 

American  Engineering  Co.,  Kan¬ 
sas  City,  Mo. 

American  Furnace  Co.,  St.  Louis, 

Mo. 


American  Gas  Assn.,  New  York, 
N.  Y. 


American  Gilsonite  Co.,  Salt  Lake 
City,  Utah 

American  Iron  and  Steel  Inst  , 
Committee  of  Sieel  Pipe  Pro¬ 
ducers,  New  York,  N.  Y. 

American  Metal  Mfg.  Co.,  Dallas, 
Texas 

American  Pullman  Co.,  Inc.,  Chi¬ 
cago,  III. 

American  Society  of  Heating,  Re¬ 
frigerating  and  Air-Conditioning 
Engineers,  Inc.,  New  York,  N.  Y. 

American  Standard 

Air  Conditioning  Div.,  New  York, 

N.  Y. 

Detroit  Controls  Div.,  Detroit, 
Mich. 

Industrial  Div.,  Detroit.  Mich. 


N-112  American  Tube  Products,  Inc., 
West  Warwick,  R.  I. 

650  American  Warming  &  Ventilating 
Co.,  The,  Toledo,  Ohio 

429  Ammerman  Co.,  Inc.,  Stillwater, 
Minn. 

1018  Anderson  Co.,  The  V.  D.,  Div., 
International  Basic  Economy 
Corp.,  Cleveland,  Ohio 

29  Anemostat  Corp.  of  America,  New 
York,  N.  Y. 

966  Ansul  Chemical  Co.,  Marinette, 
Wis. 

N-434  Apextro  Products  Co.,  Los  Angeles, 
Calif. 

N-130  Argo  Industries,  Inc.,  Hartford, 

N-132  Conn. 

526  Arkta  Air  Conditioning  Corp., 

532  Little  Rock,  Ark. 

766  Arkon  Mfg.  Co.,  Cleveland,  Ohio 

N-108  Arkos  Mfg.  Co.,  Div.,  Arnold  A. 
Kosarin  &.  Associates,  Inc.,  De¬ 
troit,  Mich. 

1207  Armco  Steel  Corp.,  Middletown, 
Ohio 

1042  Armstrong  Cork  Co.,  Lancaster, 

1044  Pa. 

6  Armstrong  Furnace  Co.,  Div., 
National  Union  Electric  Corp., 
Columbus,  Ohio 

625  Armstrong  Machine  Works,  Three 

627  Rivers,  MiCh. 

625  Armstrong  Steam  Trap  Co.,  Three 

627  Rivers,  Mich. 

663  Arrow-Hart  &  Hegeman  Electric 

665  Co.,  The,  Hartford,  Conn. 

N-230  Arvin  Industries,  Inc.,  Columbus, 
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N'-232  Ind. 

N-440  Ascot  Gas  Water  Heaters,  Inc., 
Milwaukee,  Wis. 

N-126  Associated  Laboratories,  Inc., 
Lathrup  Village,  Mich. 

1009  Auer  Register  Co.,  The,  Cleve¬ 
land,  Ohio 

568  Aurora  Pump  Div.,  The  New  York 
Air  Brake  Co.,  Aurora,  III. 

425  Au-Temp-Co  Corp.,  Div.,  Heat- 
Timer  Corp.,  New  York,  N.  Y. 

302  Auto-Flo  Corp.,  Detroit,  Mich. 

401 

N-504  Automatic  Devices  Div.,  Ameri¬ 
can  Machine  and  Metals,  inc.. 
Western  Springs,  III. 

N-129  Automatic  Humidifier  Div.,  Stand¬ 
ard  Manufacturing  Co.,  Cedar 
Falls,  Iowa 

N-337  Avon  Tube  Div.,  Higbie  Mfg.  Co., 
Rochester,  Mich. 

765  Aluminum  Co.  of  America,  New 

767  Kensington,  Ha. 

1024  Bacharach  Industrial  Instrument 
Co.,  Pittsburgh,  Pa. 

39  Baltimore  Aircoil  Co.,  Inc.,  Balti¬ 
more,  Md. 

5C6  Barber-Colman  Company,  Air  Dis- 

508  tribution  Products  Div.,  Auto¬ 
matic  Controls  Div.,  Rockford,  III. 

446  Barke  Products  Inc.,  Bay  Village, 
Ohio 

1111  Barnebey-Cheney  Co.,  Columbus, 
Ohio 

720  Barry  Blower  Co.,  Minneapolis, 
Minn. 

851  Baso,  Inc.,  Milwaukee,  Wis. 

N-342  Bastian-Morley  Co.,  Inc.,  La 
Porte,  Ind. 

1104  Bayley  Blower  Co.,  Div.,  The 


Green  Fuel  Economizer  Co.  Inc., 
Milwaukee,  Mis. 

911  Bell  &  Gossett  Co.,  Morton  Grove, 
III. 

309  Bendix- Westinghouse  Automotive 

311  Air  Brake  Co.,  Evansville,  Ind. 

1062  Binke  Manufacturing  Co.,  Chi- 
1064  cago.  III. 

N-335  Bloomer  Cooling  Tower  Div.,  Fiske 
Co.,  Chicago,  III. 

606  Bohn  Aluminum  &  Brass  Corp., 
Danville  Div.,  Danville,  III. 

N-117  Boiler  Equipment  Trust  Co.,  Am¬ 
herst,  Mass. 

232  Bootz  Mfg.  Co.,  Inc.,  Evansville, 
Ind. 

745  Boyle  Engineering  Laboratory, 
Chicago,  III. 

763  Brandes  Co.,  Madison,  Wis. 

N-229  Breidert  Co.,  The  G.  C.,  San  Fer¬ 
nando,  Calif. 

52  Brookside  Corp.,  McCordsville, 
Ind. 

729  Brown  Products  Corp.,  A.,  Union, 
N.  J. 

607  Browning  Mfg.  Co.,  Maysville,  Ky. 

609  Brundage  Co.,  The,  Kalamazoo, 

611  Mich. 

N-138  Bryan  Steam  Corp.,  Peru,  Ind. 

N-444  Buensod-Stacey  Corp.,  New  York, 
N.  Y. 

832  Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

933 

313  Burgess-Manning  Co.,  Architec- 

315  tural  Products  Div.,  Libertyville, 
III. 

N-143  Burke  &.  Co.,  Los  Angeles,  Calif. 

Burnham  Corp.,  Irvington,  N.  Y. 

714  Heating  &  Cooling  Div. 


708  Steel  Boiler  Dept. 

710 

706  Warm  Air  &  Cooling  Div.,  Belle 

708  Vernon,  Pa. 

1124  Byers  Company,  A.  M.,  Pitts- 

1126  burgh.  Pa. 

524  Caterpillar  Tractor  Co.,  Peoria, 
III. 

327  CRS  Industries,  Inc.,  Philadelphia, 
Pa. 

755  Calgon  Co.,  Div.,  Hagan  Chem¬ 
icals  &  Controls,  Inc.,  Pittsburgh, 
Pa. 

914  Cambridge  Filter  Corp.,  Syracuse, 
N.  Y, 

N-243  Cargocaire  Engineering  Corp., 
New  York,  N.  Y. 

940  Carnes  Corp.,  Verona,  Wis. 

549  Carrier  Air  Conditioning  Co., 

569  Syracuse,  N.  Y. 

707  Cash  Valve  Mfg.  Corp.,  A.  W., 
Decatur,  III. 

915  Century  Electric  Co.,  St.  Louis, 
Mo. 

962  Century  Engineering  Corp.,  Cedar 
Rapids,  Iowa 

1030  Chace  Company,  W.  M.,  Detroit, 
Mich. 

651  Champion  Blower  &  Forge  Co. 
Inc.,  Lancaster,  Pa. 

N-415  Chatleff  Controls,  Inc.,  Austin, 
Tex. 

602  Chicago  Blower  Corp.,  Franklin 

703  Park,  III. 

31  Chicago  Pump,  Hydrodynamics 
Div.,  Food  Mchry,  &  Chemical 
Corp.,  Chicago,  III. 

649  Chicago  Steel  Furnace  Co..  Elk 
Grove.  III. 


It  10  It  14  It  It 
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810  Clarage  Fan  Co.,  Kalamazoo, 
Mich. 

334  Clayton  Mafk  A.  Co.,  Evanston,  III. 

33  Cleaver- Brooks  Co.,  Milwaukee, 
Wis. 

1221  Cleveland  Controls,  Inc.,  Cleve¬ 
land,  Ohio 

1026  Cobra  Metal  Hose  Div..  D.  K. 

1028  Mfg.  Co.,  Chicago,  III. 

1245  Coleman  Co.,  Inc.,  The,  Wichita, 

1247  Kan. 

1249 

N-347  Collins  Machinery  Corp.,  Monte¬ 
rey  Park,  Calif. 

655  Columbia  Boiler  Co.  of  Pottstown, 
Pottstown,  Pa. 

12  Combustion  Control  Div.,  Elec¬ 
tronics  Corp.  of  America,  Cam¬ 
bridge,  Mass. 

411  Commercial  Filters  Corp.,  Mel¬ 
rose,  Mass. 

N-421  Combustion  Engineering  Corp., 
Chicago,  III. 

142  Connor  Engineering  Corp.,  Shelter 
Rock  Lane,  Danbury,  Conn. 

1033  Continental  Air  Filters,  Inc., 
Louisville,  Ky. 

N-443  Continental  Automatic  Boiler  Div., 
Boiler  Engineering  A.  Supply  Co. 
Inc.,  Phoenixville,  Pa. 

1173  Continental  Manufacturing  Co., 
Baltimore,  Md. 

803  Controls  Company  of  America, 
Heating  &  Air  Conditioning  Div., 
Milwaukee,  Wis. 

644  Cook  Co.,  Loren,  Berea,  Ohio 

N-242  Cool  Heat  Div.,  Drying  Systems 
Co.,  Chicago,  III. 

335  Coolerator  Div.,  McGraw-Edison 

337  Co.,  Albion,  Mich. 

515  Copeland  Refrigeration  Corp., 

517  Sidney,  Ohio 

825  Crane  Co.,  Plumbing,  Heating, 

826  Air  Conditioning  Group,  Johns- 

829  town,  Pa. 

924 

927 

928 

850  Curtis  Mfg.  Co.,  Refrigeration 

951  Div.,  St.  Louis,  Mo, 

1155  Cutler-Hammer,  Inc.,  Milwaukee, 
Wis. 

135  Danfoss,  Inc.,  Lodi,  N.  J. 


N-124  Dekoron  Products  Div.,  Samuel 
Moore  &  Co.,  Mantua,  Ohio 

1021  Delsvan  Mfg.  Co.,  West  Des 
Moines,  Iowa 

N-330  Delco  Appliance  Div.,  General 

N-332  Motors  Corp.,  Rochester,  N.  Y. 

N-145  Delco  Products  Div.,  General 
Motors  Corp.,  Dayton,  Ohio 

N-433  Diehl  Mfg.  Co.,  Somerville,  N.  J. 

572  Doerr  Electric  Corp.,  Cedarburg, 
Wis. 

328  Dole  Refrigerating  Co.,  Chicago, 
III. 

N-111  Dongan  Electric  Mfg.  Co.,  Detroit, 
Mich. 

N-239  Dornback  Furnace  and  Foundry 
Co.,  Eastlake,  Ohio 

N-239  Dornback  Industries,  Eastiake, 
Ohio 


1258  Dravo  Corp.,  Pittsburgh,  Pa. 
1262 


1172  Drayer-Hanson  Div.,  Hl-Press  Air 
Conditioning  of  America,  Inc.,  Los 
Angeles,  Calif. 

107  Dryer  Dynamics  Corp.,  Lynd- 
hurst,  N.  J. 


2l0  DryOmatic  Corp.,  Aiexandria,  Va. 

32  Dunham-Bush,  Inc.,  West  Hart¬ 
ford,  Conn. 

1211  duPont  de  Nemours  &  Co.,  E.  I., 
Freon  Products  Div.,  Wilmington, 
Dei. 

243  Dura-Vent  Corp.,  Louisviile,  Ky. 

772  Duro-Dyne  Corp.,  Farmingdaie, 

773  N.  Y. 

1016  Dwyer  Mfg.  Co.,  F.  W.,  Michigan 
City,  Ind. 

N-224  Dynatherm  Div.,  Bethiehem  Foun- 

N-226  dry  A.  Machine  Co.,  Bethlehem, 
Pa. 

1266  Econo  Products  Co.,  Inc.,  East 
Haddam,  Conn. 

624  Edwards  Engineering  Corp., 
628  Pompton  Plains,  N.  J. 

132  Electric  Boat  Div.,  General  Dy- 
134  namics  Corp.,  Groton,  Conn. 

815  Electro-Air  Cleaner  Co.,  McKees 
Rocks,  Pa. 

136  Electro  Dynamic  Div.,  General 
Dynamics  Corp.,  Bayonne,  N.  J. 

413  Electromode  Div.,  Commercial 
415  Controls  Corp.,  Rochester,  N.  Y. 

645  Eigen  Mfg.  Corp.,  Long  Island 
647  City,  N.  Y. 

542  Emerson  Electric  Mfg.  Co.,  The, 
548  St.  Louis,  Mo. 

101  Engel  Sheet  Metal  Equipment, 

102  St.  Louis,  Mo. 

201  Inc. 

N-324  Excelsior  Steel  Furnace  Co.,  The, 
Chicago,  III. 

213  Fairbanks,  Morse  A.  Co.,  Chicago, 
215  III. 

10  Farr  Co.,  El  Segundo,  Calif. 

737  Fasco  Industries,  Inc.,  Rochester, 
N.  Y. 

702  Feddera  Corp.,  Trenton  Div., 
Trenton,  N.  J. 

11  Federal  Boiler  Co.  Inc.,  Midland 
Park,  N.  J. 

717  Fee  A  Mason  Mfg.  Co.,  Inc., 
Manasquan,  N.  J. 

N-505  Felter  Co.,  John,  Houston,  Texas 

732  Field  Control  Div.,  Conco  Engi¬ 
neering  Works,  Inc.,  Mendota,  III. 

536  Flanders  Filters,  Inc.,  Riverhead, 
N.  Y. 

320  Flexible  Tubing  Corp.,  Guildford, 
Conn. 

538  Flexonics  Corp.,  Subsidiary  of 
540  Calumet  A  Hecia,  Inc.,  Maywood, 
III. 

869  Fram  Aire  Corp.,  Fram  Corp., 
Providence,  R.  I, 

1115  Frick  Co.,  Waynesboro,  Pa. 

228  Fulton  Sylphon  Div.,  Robertshaw- 
230  Fulton  Controls  Co.,  Knoxville, 
Tenn. 

1146  Furhas  Electric  Co.,  Batavia,  III. 
1148 

562  Gallaher  Company,  The,  Omaha, 
564  Nebr. 

754  General  Air  Products  Corp.,  Stir¬ 
ling,  N.  J. 

121  General  Automatic  Products 
Corp.,  Baltimore,  Md. 

1045  General  Blower  Co.,  Morton 
Grove,  III. 

43  General  Chemical  Div.,  Allied 
Chemical  Corp.,  New  York,  N.  Y. 

814  General  Controls  Co.,  Glendale, 
Calif. 

736  General  Electric  Co.,  Apparatus 
744  Sales  Division,  Schenectady,  N.Y. 

762  General  Filters,  Inc.,  Novi,  Mich. 


414  General  Heating  Products  Co.; 
Philadelphia,  Pa. 

N-338  General  Products  Co.,  Inc.,  Fred¬ 
ericksburg,  Va. 

N-246  General  Thermo  Electric  Corp., 
Monmouth  Junction,  N.  J. 

1269  Goodfellow  Co.,  Inc.,  E.  D., 
Memphis,  Tenn. 

N-543  Gordon  A  Piatt,  Inc.,  Winfield, 
Kansas 

507  Governair  Corp.,  Oklahoma  City, 
Okia. 

228  Grayson  Controls  Div.,  Robert- 
230  shaw-Fulton  Controls  Co.,  Long 
Beach,  Calif. 

310  Greenbeck  Fan  A  Ventilator 
Corp.,  Schofield,  Wis. 

N-325  Gregory  Industries,  Inc.,  Lorain, 
N-327  Ohio 

N-334  Gulf  Oil  Corp.,  Pittsburgh,  Pa. 
N-336 

50  Gustin- Bacon  Mfg.  Co.,  Kansas 
City,  Mo. 

1238  H.  A  H.  Tube  Mfg.  Co.,  Detroit, 
Mich. 

N-217  Halstead  A  Mitchell,  Pittsburgh, 
Pa. 

747  Hammond  Valve  Corp.,  Ham¬ 
mond,  Ind. 

721  Harris  A  Co.,  Arthur,  Chicago,  III. 

1136  Hart  A  Cooley  Mfg.  Co.,  Holland, 
Mich. 

863  Hastings  Air  Control,  Inc., 
867  Omaha,  Nebr, 

1129  Hays  Mfg.  Co.,  Automatic  Con¬ 
trols  Div.,  Erie,  Pa. 

629  Heat  Controller,  Inc.,  Jackson, 
631  Mich. 

425  Heat-Timer  Corp.,  New  York, 
N.  Y. 

N-442  Heil  Process  Equipment  Corp., 
Cleveland,  Ohio 

129  Heil-Quaker  Corp.,  Nashville, 
131  Tenn. 

30  Henry  Furnace  Co.,  The,  Medina, 
41  Ohio 

1217  Henry  Valve  Co.,  3215  North 
1219  Ave.,  Melrose  Park,  III. 

N-346  Hercules  Chemical  Co.,  Inc.,  New 
York,  N.  Y. 

127  Herrmidifier  Co.,  Lancaster,  Pa. 

972  Highside  Chemicals,  Inc.,  Clifton, 
974  N.  J. 

N-418  Hlld  Floor  Machine  Co.  Inc., 
Chicago,  III. 

N-431  Hllti.  Inc.,  Stamford,  Conn. 

1160  Howell  Electric  Motors  Co., 
1162  Howell,  Mich. 

1164 

711  Hubbell  Corp.,  Mundelein,  III. 

667  Hydrodynamics  Div.,  Hydrotherm, 
669  Inc.,  Northvale,  N.  J. 

1037  llg  Electric  Ventilating  Co.,  Chi- 
1041  cago.  III. 

40  Illinois  Engineering  Div.,  Ameri¬ 
can  Air  Filter  Co.,  Inc.,  Chicago, 
III. 

306  Illinois  Iron  A  Bolt  Co.;  Freeman 
Heating  Div.;  Automatic  Solid 
Fuels  Div.,  Carpentersville,  III. 

N.228  Imperial  Brass  Mfg.  Co.,  The, 
Chicago,  III. 

N-328  Imperial  Damper  Co.,  New  York, 
N.  Y. 

739  Independent  Register  Co.,  Inc., 
Cleveland,  Ohio 

1103  Industrial  Acoustics  Co.,  Inc., 
New  York,  N.  Y. 
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28  Industrial  Combustion,  Inc.,  Mil¬ 
waukee,  Wis. 

N-438  Industrial  Engineering  Equipment 
Co.,  St.  Louis,  Mo. 

116  Industrial  Plastic  Fabricators 
Inc.,  Norwood,  Mass. 

751  Industrial  Press,  New  York,  N.  Y. 

659  Ingereoll-Rand  Co.,  New  York, 
661  N.  Y. 

1022  Insto-Gas  Corp.,  Detroit,  Mich. 

811  International  Heater  Co.,  Utica, 
N.  Y. 

950  Iron  Fireman  Mtg.  Co.,  Cleve- 
1108  land,  Ohio 

727  Isoflex  Sales  Co.,  Burlingame, 
Calif. 

209  Isotron  Div.,  Pennsalt  Chemicals 
211  Corp.,  Philadelphia,  Pa. 

N-227  Jackes-Evans  Mfg.  Co.,  St.  Louis, 
Mo. 

519  Janitrol  Heating  &  Air  Condi- 
533  tioning  Div..  Midland-Ross  Corp., 
Columbus,  Ohio 

1230  Jenkins  Bros.,  New  York,  N.  Y. 

833  Jenn  Air  Products  Co.,  Inc.,  In¬ 
dianapolis,  Ind. 

N-313  Jet-Heet,  Inc.,  Englewood,  N.  J. 

447  Johns-Manville  Sales  Corp.,  New 

448  York,  N,  Y, 

N-405  Johnson  Furnace  Co.,  The,  Cleve¬ 
land,  Ohio 

321  Johnson  Heater  Corp.,  Chelsea, 
Mass. 

N-446  Johnson  Co.,  S.  T.,  Brideport,  Pa. 
N-447 

836  Johnson  Service  Co.,  Milwaukee, 
937  Wis. 

402  Johnston  Brothers,  .Inc.,  Ferry- 
burg,  Mich. 

N-343  K  S  M  Products,  Inc.,  Moores- 
town,  N.  J. 

1128  Kaiser  Aluminum  <1  Chemical 
Corp.,  Oakland,  Calif. 

1236  Kenmore  Machine  Products,  Inc., 
Lyons,  N.  Y. 

40  Kennard  Div.,  American  Air 
Filter  Co.,  Inc.,  St.  Louis,  Mo. 

N.326  Kimberly-Stevens  Corp.,  New 
York,  N.  Y. 

1160  Kinqston-Conley,  Inc.,  Plainfield, 
1162  N.  J. 

1164 

242  Koppers  Co..  Inc.,  Metal  Products 
Div.,  Baltimore,  Md. 

42  Korfund  Co.,  Inc.,  The,  Wester- 
bury,  N.  Y. 

143  Koven  &  Brothers,  Inc.,  L.  O., 
Dover,  N.  J. 

1137  Kritrer  Products  Div.,  Peerless 
of  America,  Inc.,  Chicago,  III. 

^1?  Krueger  Air  Conditioning  Co., 
"114  Tucson,  Ariz. 

316 

N-333  Kresno-Stamm  Mfg.  Co.,  Pali¬ 
sades  Park,  N.  J. 

237  Lake  Chemical  Co.,  Chicago,  III. 
239 

326  Larkin  Colls,  Inc.,  Atlanta,  Qa. 

910  Uau  Blower  Co.,  The,  Dayton, 
Ohio 

212  Laurel  Products  Co.,  River  Falls, 
Wis. 

719  Lawler  Automatic  Controls,  Inc., 
Mt.  Vernon,  N.  Y. 

N-231  Leece- Neville  Co.,  Georgia  Div., 
Gainesville,  Ga. 

1239  Lehigh  Fan  &  Blower  Div.,  Fuller 
1241  Co.,  Catasauqua,  Pa. 


1160  Leland  Ohio  Electric  Co.,  Dayton, 

1162  Ohio 

1164 

N-206  Lennox  Industries,  inc.,  Marshall- 

N-216  town,  Iowa 

N.305 

1166  Lennox  Tool  and  Machine  Build¬ 
ers,  Lima,  Ohio 

N-544  Leslie  Welding  Co.,  Inc.,  Franklin 
Park,  III. 

434  Lewin-Mathes  Co..  Div.,  Cerro 
Corp.,  St.  Louis,  Mo. 

N-133  Liberty  Combustion  Corp.,  Syra¬ 
cuse,  N.  Y. 

1168  Lima  Register  Co.,  Lima,  Ohio 

N-342  Little  Burner  Co.,  H.  C.,  La 
Porte,  Ind. 

837  Lockformer  Co.,  The,  Chicago,  III. 

1000  McDonnell  &  Miller,  Inc.,  Chicago, 
III. 

317  Mclntire  Co.,  The,  Livingston, 
N.  J. 

N-135  McLarty  Systems,  Battle  Creek, 
Mich. 

802  McQuay,  Inc.,  Minneapolis,  Minn. 

N-316  McQuay.  Norris  Mfg.  Co.,  St. 
Louis,  Mo. 

1036  Magnetrol,  Inc.,  Downers  Grove, 
III. 

346  Maid-O’-Mist,  Inc.,  Chicago,  III. 

1118  Major  Controls  Co.,  Corona,  Calif. 

N-221  Mamco  Corp.,  Racine,  Wis. 

917  Mammoth  Industries,  Inc.,  Minne¬ 
apolis,  Minn. 

N-142  Maplewood  Div.,  Rockford  Ma¬ 
chine  Tool  Co.,  Rockford,  III. 

1151  Marathon  Electric  Mfg.  Corp., 
Wausau,  Wis. 

237  Markal  Co.,  Chicago,  III. 

239 

616  Marley  Co.,  The,  Kansas  City,  Mo. 


1215  Mario  Coil  Co.,  St.  Louis,  Mo. 

639  Marsh  Instrument  Co.,  Div..  Colo- 

641  rado  Oil  and  Gas  Corp.,  Skokie, 

643  III. 

N-436  Mastercraft  Industries,  Inc.,  Gar¬ 
field,  N.  J. 

916  Maxitrol  Co.,  Southfield,  Mich. 

920 

N-328  Mechanical  Contractors  Supply 
Co.  Inc.,  New  York,  N.  Y. 

44  Maier  Electric  A.  Machine  Co., 
Inc.,  Indianapolis,  Ind. 

35  Mercoid  Corp.,  The,  Chicago,  III. 

409  Metalbestos  Div.,  William  Wal¬ 
lace  Co.,  Belmont.  Calif. 

1116  Mid-Continent  Metal  Products 
Co.,  Chicago,  III. 

1158  Milwaukee  Electric  Tool  Corp., 
Milwaukee,  Wis. 

227  Milwaukee  Valve  Co.,  Milwaukee, 
Wis. 

147  Mine  Safety  Appliances  Co.,  Pitts¬ 
burgh,  Pa. 

965  Mlnneapolis-Honeywell  Regulator 

969  Co.,  Minneapolis,  Minn. 

N-420  Mipatan  Div..  Port  City  Machine 
&  Tool  Co.,  Muskegon,  Mich. 

1048  Mission  Valve  A.  Pump  Co.  Div., 
Mission  Mfg.  Co.,  Houston,  Tex. 

741  Modern  Flo-Trol  Products  Corp., 

743  Babylon,  N.  Y. 

632  Modine  Mfg.  Co.,  Racine,  Wis. 

1060  Monarch  Mfg.  Works,  Inc.,  Phila¬ 
delphia,  Pa. 

146  Monogram  Industries,  Inc.,  Quin¬ 
cy,  III. 


554  Morrison  Products,  Inc.,  Cleve¬ 
land,  Ohio 

N-235  Mt.  Hawley  Mfg.  Co.,  Peoria,  III. 

845  Mueller  Brass  Co.,  Port  Huron, 
849  Mich. 

1055  Mueller  Climatrol  Div.,  Worthing- 
1059  ton  Corp.,  Milwaukee,  Wis. 

566  Multi-Vent  Div.,  The  Pyle  Na¬ 
tional  Co.,  Chicago,  III. 

1250  National  Heater  Co.,  Inc.,  St.  Paul, 
Minn. 

N-246  Needco  Group  of  Companies, 
Princeton,  N.  J. 

40  Nelson  Div.,  Herman,  American 
Air  Filter  Co.,  Inc.,  Louisville, 
Ky. 

816  New  York  Blower  Co.,  The,  Chi¬ 
cago,  III. 

N-506  Niagara  Furnace  Div.,  The  Forest 
City  Foundries  Co.,  Cleveland, 
Ohio 

817  Niagara  Machine  A.  Tool  Works, 
821  Buffalo,  N.  Y. 

114  NRC  Equipment  Corp.,  Newton, 
Mass. 

N-432  Octagon  Ventilator  Mfg.  Co.,  Jack- 
son,  Tenn. 

1160  Ohio  Electric  Mfg.  Co.,  Maple 

1162  Heights,  Ohio 

1164 

N-417  Oil  Equipment  Mfg.  Corp.,  New 
Haven,  Conn. 

30,  41  Olsen  Mfg.  Co.,  The  C.  A.,  Elyria, 
Ohio 

108  Clark  Industries,  Inc.,  Portland, 
110  Ore. 

207  Orr  A.  Sembower,  Inc.,  Reading, 
Pa. 

1233  Oster  Mfg.  Co..  The,  Wickliffe, 
Ohio 

654  Owens-Corning  Fiberglas  Corp., 
Toledo,  Ohio 

1223  Panelbloc  Div.,  Betcher  Mfg.  Co., 
1225  Cleveland,  Ohio 

757  Paragon  Electric  Co.,  Two  Rivers, 
Wis. 

N-225  Parker  Boiler  Mfg.  Co.  Inc.,  Los 
Angeles,  Calif. 

1141  Peerless  of  America,  Inc.,  Chi¬ 
cago,  III. 

8  Peerless  Corp.,  The,  Indianapolis, 
Ind. 

206  Peerless  Electric  Div.,  H.  K. 
Porter  Co.,  Inc.,  Warren,  Ohio 

1072  Peerless  Heater  Co.,  The,  Boyer- 

1073  town.  Pa. 

243  Peerless  Mfg.  Div.,  Dover  Corp., 
Louisville,  Ky. 

1272  Peerless  Pump,  Hydrodynamics 
Div.,  Food  Machinery  and  Chemi¬ 
cal  Corp.,  Los  Angeles,  Calif. 

N-426  Pelna  Engineering  Corp.,  Phila¬ 
delphia,  Pa. 

N-234  Penn  Controls,  Inc.,  Goshen,  Ind. 

N-236 

N-238 

338  Penn  Ventilator  Co.  Inc.,  Phila¬ 
delphia,  Pa. 

128  Pennsylvania  Furnace  A.  Iron  Co., 
130  Warren,  Pa. 

1002  Perfection  Div.,  Hupp  Corp., 
Cleveland,  Ohio 

N-141  Permallfe  Glass  Fiber  Div.,  Stand¬ 
ard  Electric  Co.,  San  Antonio, 
Texas 

( .  . 

518  Perolln  Co.,  Inc.,  The,  Chicago, 
III. 

325  Petro,  Cleveland,  Ohio 
N-114  Pioneer  Products  Div.,  Witco 
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Chemical  Co.,  Inc.,  New  York, 
N.  Y. 

N-128  PItteburgh  Corning  Corp.,  Pitts¬ 
burgh,  Pa. 

125  Pittsburgh  Plate  Glass  Co.,  Fiber 
Glass  Div.,  Pittsburgh,  Pa. 

112  Plan  Hold  Corp.,  South  Gate, 
Calif. 

1120  Power  Flame  Div.,  Inc.,  Siemom, 
1182  Co.,  Grandview,  Mo. 

637  Power  Line  Fan  Co.,  Div.,  Chelsea 
Products,  Inc.,  Plainfield,  N.  J. 


N-412  Shenango  Refractories,  New 
Castle,  Pa. 

N-428  Silvercote  Products,  Inc.,  Chicago, 
III. 

668  Skuttle  Mfg.  Co.,  Milford.  Mich. 
435  Slant  Fin  Radiator  Corp.,  Rich- 


437 

439 

mond 

Hill, 

N.  Y. 

1130 

1132 

Smith 

Wis. 

Corp. 

,  A. 

o.. 

Milwaukee, 

522 

Smith 

Corp. 

,  A. 

o.. 

Kankakee, 

Ill. 


733  Thrush  &  Company,  H.  A.,  Peru, 
Ind. 

902  Titus  Mfg.  Corp.,  Waterloo,  Iowa 

N-211  Tjernlund  Mfg.  Co.,  St.  Paul, 

N-213  Minn. 

N-215 

233  Toledo  Pipe  Threading  Machine 
Co.,  Toledo,  Ohio 

724  Torridheet  Div.,  Cleveland  Steel 

728  Products  Corp.,  Cleveland,  Ohio 

947  Torrington  Mfg.  Co.,  The,  Tor- 

rington.  Conn. 


872  Powers  Regulator  Co.,  The, 

873  Skokie,  III. 

117  Purolator  Products,  Inc.,  Rahway, 
N.  J. 

443  Quickdraft  Corp.,  The,  Canton, 
Ohio 

1156  R-B-M  Controls  Div.,  Esses  Wire 
Corp.,  Logansport,  Ind. 

214  Radio  Central  Co.,  Northbrook,  III. 

417  Radio  Corp.  of  America.  Camden, 
N.  J. 

855  Ranco  Inc.,  Columbus,  Ohio 

1007  Randall  Graphite  Bearings,  Inc., 
Lima,  Ohio 

N-425  Raypak  Co.,  Inc.,  El  Monte,  Calif. 

633  Ready  Power  Co.,  The,  Detroit, 
Mich. 

216  Ree-Unit  Fans,  Inc.,  New  Orleans, 
La. 

N-306  Refrigeration  Research,  Brighton, 
Mich. 

414  Republic  Products  Co.,  Philadel¬ 
phia,  Pa. 

1017  Research  Products  Corp.,  Madi¬ 
son,  Wis. 


614  Smith  Co.,  Inc.,  The  H.  B.  West- 
field,  Mass. 

608  Southwest  Mfg.  Co.,  Aurora,  Mo. 
610 

308  Spartan  Convector  Co.,  Inc., 
Maspeth,  N.  Y. 

N-205  Spiro  U.S.A.,  Inc.,  Chicago,  III. 

1254  Sporlan  Valve  Co.,  St.  Louis,  Mo. 

1227  Sprague  Electric  Co.,  North 
1229  Adams,  Mass. 

758  Spraying  Systems  Co.,  Bellwood, 

III. 

510  Square  D  Co.,  Milwaukee,  Wis. 

307  Standard  Refrigeration  Co.,  Chi¬ 
cago,  III. 

1054  Standard  Stamping  A.  Perforat¬ 
ing  Co.,  Chicago,  III. 

N-435  Stanley  Electric  Tools  Div.,  The 
Stanley  Works,  New  Britain, 

Conn. 

208  Star  Expansion  Industries  Corp., 
Mountainville,  N.  Y. 

1244  Steinen  Mfg.  Co.,  Wm..  Newark, 
N.  J. 

Heating  Products  Div. 

Industrial  Nozzle  Div. 


1068  Revcor,  Inc.,  Carpentersville,  III. 

662  Rheem  Mfg.  Co.,  Chicago,  III. 

666 

516  Ric-wiI,  Inc.,  Barberton,  Ohio 

636  Ridge  Tool  Co.,  The,  Elyria,  Ohio 
640 

1231  Roberts-Gordon  Appliance  Corp., 
Buffalo,  N,  Y. 

228  Robertshaw-Fulton  Controls  Co., 

230  Richmond,  Va. 

Fulton  Sylphon  Div.,  Knoxville, 
Tenn. 

Grayson  Controls  Div.,  Long 
Beach,  Calif. 

301  Robertson  Co.,  H.  H.,  Pitts¬ 
burgh,  Pa. 

N-233  Robinaire  Mfg.  Corp.,  Montpelier, 
Ohio 

745  Rotherm  Engineering  Co.,  Inc., 
Chicago,  III. 

N-437  Royal  Mfg.  Co.,  Royal  Oak,  Mich. 
N-209  Rubatex  Div.,  Great  American 
Industries,  Inc.,  Bedford,  Va. 

229  Ray  Oil  Burner  Co.,  San  Fran- 

231  cisco,  Calif. 

N-125  S.O.S.  Products  Co.,  Inc.,  Brook¬ 
lyn,  N.  Y. 

N-107  Safe-Guard  Corp.,  Lansdale,  Pa. 

615  Sarco  Co.,  Inc.,  New  York,  N.  Y. 

615  Sarcotherm  Controls,  Inc.,  New 
York,  N.  Y. 

1263  Schemenauer  Mfg.  Co.,  Holland, 

1265  Ohio 

1267 

975  Schnake,  Inc.,  Evansville,  Ind. 

417  Scully  Signal  Co.,  Melrose.  Mass. 

N-237  Seaboard  Products  Corp.,  Newark, 
N.  J. 

N-545  Senna  Mfg.  Co.,  Spokane,  Wash. 


133  Sealmaster  Div..  Stephens-Adam- 

1251  son  Mfg.  Co.,  Aurora,  III. 

1150  Stewart- Warner  Corp..  Heating 
&  Air  Conditioning  Div.,  Leba¬ 
non,  Ind. 

427  Stoddard  Industries,  Inc.,  Cud¬ 
ahy,  Wis. 

748  Strong,  Carlisle  A  Hammond, 
Conneaut,  Ohio 

617  Sundstrand  Hydraulics  Div., 

619  Sundstrand  Corp.,  Rockford,  lil. 

715  Sun-Ray  Burner  Manufacturing 
Corp.,  Jamaica,  N.  Y. 

1014  Swartout  Fabricators  Inc.,  Ko¬ 
komo,  Ind. 

N-103  Synchronous  Flame,  Inc.,  Wal- 

N-105  worth,  Wis. 

336  Stokermatic  Co.,  Salt  Lake  City, 
Utah 

1011  Taco  Heaters,  Inc.,  Cranston,  R.l. 

N-427  Tann  Corp.,  Congress  Drives  Div. 

Tann  Bearing  Div.,  Detroit, 
Mich. 

339  Tecumseh  Products  Co.,  Tecum- 

343  seh,  Mich. 

444  Televance  Corp.,  St.  Louis,  Mo. 

621  Temco,  Inc.,  Nashville,  Tenn. 

623 

1025  Thatcher  Furnace  Co.  Garwood, 

1029  N.  J. 

944  Thermae  Co.,  Corona,  Calif. 

124  Thermal  Engineering  Corp., 

225  Houston,  Texas 

N-429  Thermo  -  Pak  Boilers,  Inc.,  Al¬ 
hambra,  Calif. 

N-220  Thermo  -  Products,  Inc.,  North 
Judson,  Ind. 

761  Thermotank,  Inc.,  Air  Products 
Div.,  Detroit,  Mich. 


3  Trane  Co.,  The,  LaCrosse,  Wis. 
7 

N-408  Trerice  Co.,  H.O.,  Detroiit,  Mich. 
N-410 


N-505  Triangle  Engineering  Co.,  Hous¬ 
ton,  Texas 

1255  Trico  Drilling  Div.,  Wheel  Tru¬ 
ing  Tool  Co.,  Detroit,  Mich. 

N-507  Trion,  Inc.,  McKees  Rocks,  Pa. 

126  Triplex  Heating  Specialty  Co., 
Inc.,  Peru,  Ind. 

768  Tuttle  A  Bailey  Div.,  Allied  Ther¬ 
mal  Corp.,  New  Britain,  Conn. 

N-339  Tuttle  Electric  Products,  Inc., 
Kirkland,  III. 

671  Tuttle  A  Co.,  H.  W.,  Tecumseh, 
Mich. 

234  Typhoon  Air  Conditioning  Div., 

236  Hupp  Corp.,  Brooklyn,  N.  Y. 

238 

948  Union  Carbide  Development  Co., 
Union  Carbide  Corp.,  New  York, 
N.  Y. 

N-1.36  Union  Damper  Co.,  Union,  III. 

874  United  Sheet  Metal  Co.,  Inc., 

973  Columbus,  Ohio 

648  United  States  Air  Conditioning 
Corp.,  Delaware,  Ohio 

N-120  United  States  Gypsum  Co., 
Chicago,  III. 

1032  United  States  Register  Co.,  Bat¬ 
tle  Creek,  Mich. 

1149  Universal  Diffuser  Corp.,  Tucka- 
hoe,  N.  Y. 

N-116  Van  Dorn  Iron  Works  Co.,  The, 
Infra  Red  Div.,  Cleveland,  Ohio 

N-424  Van-Packer  Co.,  Div.,  The  Flint- 
kote  Co.,  Chicago  Heights,  III. 

331  Vapor  Heating  Corp.,  Chicago, 
III. 

421  Ventfabrics.  Inc.,  Chicago,  III. 

226  Vernco  Corp.,  Columbus,  Ind. 

1259  Vibration  Eliminator  Co.,  The, 
Long  Island  City,  N.  Y. 

658  Vibration  Mountings,  Inc.,  Cor¬ 
ona,  N.  Y. 

N-409  Viking  Air  Products  Div.,  The 

N-411  Lau  Blower  Co.,  Cleveland,  Ohio 

329  Vilter  Mfg.  Company,  The,  Mil¬ 
waukee  7,  Wis. 

846  Vulcan  Radiator  Co.,  Hartford, 
Conn. 


N-413  W-M  Mfg.  Co.,  Chicago,  III. 

1109  Wagner  Electric  Corp.,  St.  Louis, 
Mo. 


N-308  Walker  Mfg.  A  Sales  Corp.,  St. 
N-310  Joseph,  Mo. 

37  Walton  Laboratories,  Inc.,  Irv¬ 

ington,  N.  J. 

N-309  Walworth  Co.,  New  York,  N.  Y. 

1243  Warren  Engineering  Co.,  Div., 

Warren  Automatic  Controls 

Corp.,  Broadway,  N.  J. 


N-113  Shaw-Perkins  Co.,  Pittsburgh,  Pa.  N-119  Thermo-Wheel,  Inc.,  Long  Island 
N-115  City,  L.  I. 


29  Waterloo  Register  Company,  Inc., 
Waterloo,  Iowa 
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324  Waterman.Waterbury  Co.,  Min¬ 
neapolis,  Minn. 

224  Watts  Regulator  Co.,  Lawrence, 
Mass. 

1125  Waukesha  Motor  Co.,  Waukesha, 
Wis. 

769  Weatherhead  Co.,  The,  Fort 
Wayne  Div.,  Fort  Wayne,  Ind. 

1107  Webster  Electric  Co.,  Racine, 
Wis. 

1138  Warren  Webster  &  Co.,  Inc., 

1144  Camden,  N.  J. 

903  Weil-McLain  Co.,  Michigan  City, 
Ind. 

954  Weil  Pump  Co.,  Chicago,  III. 

958 

N-106  Welty-Way  Products,  Inc.,  Cedar 
Rapids,  Iowa 

229  Western  Boiler  Co.,  San  Fran- 

231  cisco,  Calif, 

138  Western  Supply  Co.,  Hutchinson, 
Kans. 

955  Westinghouse  Electric  Corp.,  Air 
Conditioning  Div.,  Staunton,  Va. 


2  Motors  &  Control,  Buffalo,  N.Y. 

1117  White-Rodgers  Co.,  St.  Louis, 

1121  Mo. 

1237  Wiegand  Company,  Edwin  L., 
Pittsburgh,  Pa. 

N-329  Will-Burt  Co.,  The,  Orrville, 

N-331  Ohio 

550  Williams  Oil-O-Matic  Heating 
Co.  Div.,  National  Union  Electric 
Corp.,  Columbus,  Ohio 

109  Williamson  Co.,  The,  Cincinnati, 

115  Ohio 

1003  Wing  Mfg.  Co.,  L.  J.  Div.,  Aero 
Supply  Mfg.  Co.  Inc.,  Linden, 
N.  J. 

N-439  Wiremold  Co.,  The,  Hartford, 
Conn. 

1154  Wolverine  Tube  Div.,  Calumet  & 
Hecia,  Inc.,  Allen  Park,  Mich. 

221  Worley  Equipment,  Inc.,  Chi¬ 
cago,  III. 

1063  Worthington  Corp.,  Harrison, 

1067  N.  J. 

1069 


750  Welbilt  Air  Conditioning  &  Heat¬ 
ing  Co.,  Farmingdale,  N.  J. 

220  Winchester-Western  Div.,  Olin 
Mathieson  Chemical  Corp.,  New 
Haven,  Conn. 

1006  XXth  Century  Heating  &.  Ven¬ 
tilating  Co.,  Akron,  Ohio 

N-406  Yeats  Appliance  Dolly  Sales  Co., 
Milwaukee,  Wis. 

1210  York  Corp.,  York,  Pa. 

1224 

York-Shipley,  Inc.,  York,  Pa. 
N.301  General  Div. 

N-101  Industrial  Div. 

N-102 

N-201 

N-401  I.  &  C.  Div. 

N-402 

N.302  Residential  Div. 

514  Young  Radiator  Co.,  Racine,  Wis. 

716  Young  Regulator  Co.,  Cleveland, 
Ohio 

330  Yuba  Consolidated  Industries, 
332  Inc.,  San  Francisco,  Calif. 

431 

433 


New  Type  Bank  Building  Serves  San  Francisco 


Over  thirteen  miles  of  duct  work  are  contained  in 
the  new  8-story  building  of  the  Bank  of  America  in 
San  Francisco,  Calif.  The  building  was  so  designed 
that  it  can  be  expanded  to  13  stories.  It  will  house 
what  is  believed  to  be  the  greatest  assembly  of  bank¬ 
ing  equipment  assembled  in  one  building.  A  large 
amount  of  electronic  equipment  is  used  including  a 
data  processing  center.  Double  floor  and  ceiling  con¬ 
struction  is  used  to  provide  space  for  running  electrical 
lines  and  duct  work. 

An  ERMA  center,  consisting  of  electronic  units,  does 
the  computations  for  striking  customers’  balances,  sort¬ 
ing  checks  and  deposit  slips  and  it  maintains  printed 
records  required  by  the  bank  branch  and  customer  for 
checking  account  bookkeeping. 

The  large  amount  of  electronic  equipment  requires 
rigid  temperature  and  humidity  control.  The  air  con¬ 
ditioning  mechanical  equipment  is  located  on  the  sixth 
floor  to  minimize  the  size  of  vertical  ducts  and  to  free 
basement  and  ground  floors  for  banking  use.  The  main 


Recently  completed  Bank  of  America  building,  San 
Francisco. 


iniitallation  consists  of  two  550-ton  chilling  machines 
— one  to  serve  the  north  half  of  the  building  and  the 
other  the  south  half. 

Four  main  fans,  mounted  in  paids,  have  6  ft  squirrel 
cage  wheels.  Fan  bases  are  18.5-ton  concrete  slabs 
which  float  on  spring  type  vibration  isolators.  Air  is 
cleaned  by  a  50  x  17  ft  panel  of  changeable  filters. 

The  basement  and  ground  floors  are  served  by  con¬ 
ventional  ventilating  equipment  installed  in  the  base¬ 
ment  to  handle  78,000  cfm.  A  special  exhaust  system 
eliminates  fumes  from  automobiles  in  the  basement 
from  entering  the  ground  floor  and  mezzanine. 

A  remote  control  panel  on  the  sixth  floor  controls  all 
the  air  conditioning  units.  A  similar  panel  in  the 
basement  controls  the  operation  of  the  basement  and 
ground  floor  systems.  By  pushing  buttons,  the  oper¬ 
ator  can  read  temperature  at  points  inside  and  outside 
the  building,  and  can  start  and  operate  all  of  his  units. 


One* of  the  four  main  blowers  for  the  air  conditioning 
system. 
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Good  Air  Distribution 

Through  Perforated  Ceilings 

Pertinent  design  data  are  presented  for  the  commonly  MAURICE  J.  WILSON 

used  ceiling  materials,  some  application  details  are  Market  Promotion  Specialist,  Unitary  Equipment  Div., 

covered,  and  help  given  in  duct  design.  Carrier  Corp.,  Syracuse,  N.  Y. 


Air  conditioned  areas  havinj?  average  sensible 
heat  loads  can  well  be  served  by  “all-air”  type 
systems  in  which  the  treated  air  is  introduced  to  the 
conditioned  space  through  a  perforated  ceiling.  This 
type  of  air  diffusion  has  proven  very  satisfactory  and 
has  been  used  for  the  interior  spaces  of  office  build¬ 
ings,  the  public  areas  of  banks,  auditoriums  and  lob¬ 
bies.  Aside  from  functional  advantages,  the»e  is  a 
definite  economic  appeal  when  the  perforated  type 
acoustical  ceilings  are  used. 

Today  engineers  are  giving  considerable  thought  to 
the  use  of  various  types  of  perforated  ceilings  for  the 
introduction  of  conditioned  air  for  both  comfort  and 
industrial  applications.  The  advantage  of  this  method 
of  air  diffusion  is  the  fact  that  a  greater  volume  of 
air  per  square  foot  of  floor  area  may  be  introduced  at 
lower  temperatures  with  a  minimum  of  movement  in 
the  breathing  zone,  and  therefore  with  less  danger  of 
a  draft.  A  number  of  installations  of  various  types 
now  in  operation  indicate  that  the  advantages  of  this 
method  can  be  realized  if  proper  application  precau¬ 
tions  are  taken. 


Each  individual  unit  snaps  into  position  on  a  net¬ 
work  of  tee  bars  which  are  hung  below  the  floor  slaps 
to  form  a  plenum  space  above  the  suspended  ceiling. 
Removal  of  a  unit  permits  servicing  and  adjustment 
of  dampers,  valves,  and  other  equipment  which  may 
be  installed  in  the  plenum  space.  Acoustical  material, 
when  used,  may  be  applied  to  the  underside  of  the 
floor  slab.  The  heat  gained  from  an  unconditioned 
floor  above,  is  thereby  reduced  and  in  this  manner 
accessibility  to  the  plenum  space  is  maintained. 

Celotex  Ceiling 

This  unit  consists  of  one  inch  thick  Celotex,  24  x  24 
inches,  with  529  holes,  %  inch  in  diameter.  Plain  un¬ 
perforated  panels  may  be  combined  with  perforated 
units  to  obtain  the  desired  hole  opening  and  adequate 
air  velocity  through  the  holes. 

Also  available  from  this  manufacturer  are  perfo¬ 
rated  asbestos  panels  of  %  inch  or  %  inch  thickness 
with  smooth  finish  and  with  openings  inch  diameter 
or  smaller,  with  proper  spacing  to  provide  free  areas 
of  approximately  11%  of  the  ceiling  area. 


J.  M.  Sanacoustic  Ceiling  Hauserman  Ceiling 

This  ceiling  is  made  of  No.  26  U.  S.  gage  sheet  These  units  are  similar  to  the  J.  M.  pans  but  are 

metal,  with  approximately  4608  holas  per  square  foot;  made  with  20  gage  metal  with  729  holes,  0.093  inch  in 

each  hole  is  0.068  inch  in  diameter.  This  means  11.6%  diam  per  sq  ft.  The  free  opening  is  about  3%%. 

of  the  ceiling  area  is  perfo¬ 
rated,  if  the  entire  ceiling 


is  provided  with  perforated 
metal.  Each  tile  is  12  x  24 
inches  and  the  unit  is  scored 
to  give  a  ceiling  pattern  12 
inches  square.  These  units 
are  also  available  without 
perforations  and  unscored. 
Thus,  by  using  plain  panels 
any  desired  percentage  of 
the  total  ceiling  in  perfora¬ 
tions  may  be  obtained. 


Fig.  I.  Typical  trunk  and 
finger  duct  arrangement 
above  a  perforated  ceiling. 
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Fig.  2.  Section  A-A  of  Fig.  I  showing  balancing  clampers 
(where  required)  and  discharge  slots. 


Pyle  National  Multi-Vent  Panels 

This  method  of  providing  air  distribution  differs 
fundamentally  from  the  others  in  the  basic  fact  that 
the  velocity  through  the  perforations  is  considerably 
higher.  The  complete  panel  consists  of : 

1.  A  control  plate  frame  to  be  inserted  in  the  bottom 
of  an  overhead  distribution  duct. 

2.  An  orificed  adjustable  air  valve  inserted  in  the 
air  frame  for  adjusting  the  volume  of  air,  irrespective 
of  static  pressure  in  the  distributing  duct,  passing  to 

3.  A  perforated  distributing  plate  installed  flush 
with  the  ceiling  or  flush  with  the  bottom  of  an  exposed 
duct  work. 

The  panels  are  installed  with  positive  connections  to 
distributing  ducts  and,  hence,  no  plenum  is  required. 
The  remainder  of  the  ceiling  surrounding  the  panels 
may  be  plaster  or  any  other  conventional  ceiling  con¬ 
struction.  Obviously,  the  sheet  metal  collar  extending 
from  the  duct  to  the  perforated  plate  must  be  the  full 
size  of  the  control  plate  frame.  The  panel  may  also  be 
installed  with  the  perforated  plate  flush  with  the  bot¬ 
tom  of  the  exposed  ducts.  In  this  case,  the  panel  frame 
projects  into  the  air  stream  and  the  manufacturer 
states  that  the  duct  need  not  be  increased  at  this  point, 
if  it  already  has  been  sized  on  a  maximum  velocity  of 
1000  fpm,  before  the  insertion  of  the  panel. 

Still  another  method  of  application  provides  for  the 
installation  of  panels  in  a  conventional  ceiling  forming 
a  plenum.  No  direct  connections  are  necessary  from 
the  perforated  panels  to  the  distributing  ducts.  It  fol¬ 
lows  that  the  plenum  must  be  made  substantially  air¬ 
tight  and  a  system  of  distributing  ducts  is  required 
to  obtain  proper  distribution  even  though  no  direct 
connections  to  the  panels  are  necessary.  The  manufac¬ 
turer  also  offers  the  adjustable  air  valve  alone,  for 
installing  on  distributing  ducts  above  perforated  ceil¬ 
ings.  These  valves  may  only  be  purchased  with  the 
understanding  that  the  design  embodies  a  satisfac¬ 
tory  means  of  blocking  off  perforations  not  required 
and  that  the  effective  area  of  the  holes  is  the  same  as 
that  obtained  with  standard  complete  panels.  One 
valve  is  to  be  used  for  each  250  cfm  (or  less)  and  they 
must  be  spaced  at  least  6  ft  apart.  The  manufac¬ 
turer  points  out  that  the  cost  of  the  valves,  plus  extra 
cost  of  plenum  constructions,  blocking  off  portions  of 
ceiling  and  partitions  in  plenum,  will  often  exceed  the 
cost  of  complete  panels. 

Some  of  the  early  installations  proved  unsatisfac¬ 
tory  because  the  assumption  was  made  that  a  single 
air  supply  to  an  extensive  plenum  covering  several 


bays  would  give  good  distribution.  Not  only  did  such 
methods  fail  to  obtain  uniform  distribution  with  re¬ 
spect  to  the  volume  of  air  supplied,  but  with  much 
more  serious  consequences,  such  systems  could  not 
possibly  maintain  the  required  uniform  temperature 
with  variable  air  quantities. 

Assume  that  there  is  a  uniform  room  sensible  heat 
loading  in  any  given  zone.  Then  it  follows  that  the 
temperature  of  the  air  throughout  the  zone  plenum 
must  also  be  uniform.  Also,  the  plenum  pressure,  and 
therefore  orifice  velocity,  in  any  given  zone  with  good 
design  will  be  practically  uniform.  This  shows  the 
need  for  maintaining  a  uniform  temperature  and 
pressure  above  the  ceiling  throughout  a  given  zone. 
This  is  accomplished  by  varying  the  air  supplied 
through  individual  supply  openings  feeding  the 
plenum.  Openings  farthest  away  from  the  point  of 
cold  air  supply  must  pass  slightly  more  air  than  the 
nearer  openings  to  offset  the  rise  in  air  temperature 
within  the  branch  duct. 

As  a  corollary  to  the  foregoing:  Any  appreciable 
variation  in  room  sensible  heat  loading  (because  of 
exposure  or  occupancy)  must  be  handled  by  separate 
zones  to  maintain  the  required  plenum  pressures  and 
temperatures,  thereby  counter-balancing  the  variations 
in  loading.  Therefore,  it  is  important  to  make  parti¬ 
tions  fairly  airtight  in  the  plenums  separating  zones. 

The  function  of  all  perforated  ceilings  is  to  lower 
with  a  light  touch  the  air  into  the  breathing  zone.  Its 
function  is  not  to  regulate  the  volume  of  air  handled 
nor  to  change  the  required  temperature  of  the  air  as, 
obviously,  it  can  do  neither. 

Adjustment  of  volume  dampers  at  individual  duct 
openings  has  practically  no  effect  on  the  volume  pass¬ 
ing  through  the  ceiling  in  any  given  bay  (except  with 
Pyle  National  panels)  because  this  excess  volume  will 
pass  into  other  bays  above  the  ceiling.  A  change  in 
the  air  supplied  by  individual  openings  does  effect 
heat  absorbing  capacity  and  temperature  distribution 
in  the  plenum.  This  characteristic  should  be  kept  in 
mind  when  using  J.  M.  and  similar  ceilings.  The  prin¬ 
ciple  is  entirely  different  from  that  underlying  the  Pyle 
National  unit  which  maintains  room  temperature  by 
regulation  of  volume. 

Perforation  Area  Required 

Perforated  areas  (except  with  Pyle  National  panels) 
should  be  selected  to  give  not  less  than  15  fpm  nor 
more  than  approximately  25  fpm  theoretical  velocity 
through  the  holes.  The  lower  limit  is  necessary  to  pre¬ 
vent  the  stagnant  or  still  air  feeling  which  might  re¬ 
sult,  while  the  upper  is  most  essential  to  minimize  the 
secondary  induction  at  each  orifice.  It  is  the  induced 
air  which  deposits  the  dust  or  particulates  and  causes 
discoloration  of  the  ceiling.  One  has  perhaps  observed 
the  dust  accumulation  around  ceiling  diffusers  in  air 
conditioned  areas.  The  familiar  “smudge”  ring  around 
each,  shows  in  a  magnified  sense  the  secondary  air  mo¬ 
tion  and  dust  deposit  which  would  occur  at  each  open¬ 
ing  in  a  perforated  ceiling  if  the  discharge  jet  velocity 
were  too  high.  Experience  of  the  past  12  years  has 
proven  that  a  velocity  of  approximately  25  fpm  or 
lower  will  not  produce  any  appreciable  dust  accumula¬ 
tion  on  the  ceiling. 
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Each  square  foot  of  perforated  plate  has  460  holes 
5  16  inch  in  diameter.  This  gives  an  opening  area  of 
approximately  15V^%  of  the  plate  area.  With  a  20  deg 
temperature  differential,  it  is  recommended  that  the 
plate  area  be  selected  on  a  basis  of  13  cfm  per  gross 
square  foot  of  plate  area.  Therefore,  velocity  through 
the  openings  is  theoretically:  13/0,155  =  84  fpm. 

When  the  temperature  differential  is  10  deg,  the 
panels  are  selected  on  a  basis  of  20  cfm  per  gross 
.square  foot  of  panel  area  giving  a  velocity  of  130  fpm. 
The  manufacturer  recommends  that  without  cooling 
and  for  heating  applications,  velocities  up  to  250  fpm 
through  the  openings  are  permissible. 

It  is  important  to  note  the  compari.son  of  the.se 
velocity  ranges  with  velocities  which  are  encountered 
by  the  u.se  of  the  J.  M.  Sanacou.stic  Ceiling.  A  typical 
J.  M.  application,  for  example,  might  u.se  65%  of  the 
ceiling  in  perforated  area  and  each  square  foot  of 
perforated  area  has  approximately  11.6%  openings. 
Therefore,  with  an  air  .supply  of  1.2  cfm  per  .sq  ft, 
the  theoretical  velocity  is:  1.2  0.65  X  0.116  =  16  fpm. 

Fenestra  D  Panel 

The  Fene.stra  D-type  24-inch  wide  metal  panel  .sec¬ 
tion  is  designed  for  use  with  the  company’s  cellular 
type  floor.  It  incorporates  a  sound  ab.sorbing  element 
and  has  1150  Vs-inch  diameter  perforations  per  .square 
foot  cf  area  thus  providing  approximately  10%  free 
area.  Also  available  from  the  company  is  a  Fena- 
coustic  Plate,  12  inches  wide,  with  the  same  free 
area  as  mentioned  and  having  a  molded  .sound  absorb¬ 
ing  pad  similar  to  the  D-panel.  The.se  .sections  are 
designed  to  carry  their  own  dead  load  and  the  con¬ 
centrated  light  fixture  load,  with  sup;x)r‘s  on  a  maxi¬ 
mum  of  12-foot  spacing. 

Application  Details 

This  information  applies  where  the  distribution  is 
above  the  ceiling.  Some  details  of  the  design  of  per¬ 
forated  ceiling  .systems  are  still  matters  of  opinion. 
Nevertheless,  sufficient  is  known  to  a.ssure  .satisfactory 
re.sults  if  careful  attention  is  given  to  the  many  fac¬ 
tors  involved.  The  most  important  general  require¬ 
ment  is  that  the  ductwork  should  be  designed  sub.stan- 
tially  as  though  no  ceiling  was  to  be  used.  The  same 
care  must  be  taken  in  laying  out  the  ducts  for  the  per¬ 
forated  ceiling  .sy.stem  to  obtain  adequate  supply  to  all 
areas  as  is  neces.sary  for  the  conventional  sy.stem. 
After  this  is  done,  then  the  ceiling  is  hung  in  place. 
The  ceiling  .should  not  be  depended  upon  to  obtain 
proper  di.stribution  for  the  ceiling  cnnnot  convey  air 
to  areas  not  othernnse  properly  supplied.  The  ceiling 
does  assist  in  spreading  out  the  air  supply  and  there¬ 
fore  comparatively  large  temperature  differentials  may 
be  u.sed,  even  with  low  ceiling  heights. 

A  ceiling  having  11.6%  perforations  with  50%  of 
the  ceiling  in  perforated  metal  and  1.2  cfm  per  sq  ft 
of  floor  area  (room  or  space),  will  give  a  theoretical 
velocity  of:  1.2/0.116  X  0.50  =  20.7  fpm. 

This  is  equivalent  to  room  sensible  heat  loading  of 
26  Btu  per  hour  with  a  20  deg  temperature  differential. 
With  lower  sensible  heat  loadings  the  design  tempera¬ 
ture  difference  may  be  decrea.sed  or  the  amount  of 
perforated  ceiling  reduced  to  maintain  a  minimum  vel- 


Fig.  3.  Details  of  an  adjustable  slot  that  is  installed  so 
that  there  is  one  per  bay. 


ocity  of  15  fpm. 

Frequently  lights  are  recessed  into  the  ceiling  and 
a  large  percentage  of  the  heat  from  lights  is  taken  up 
in  the  plenum.  Therefore,  the  actual  temperature  dif¬ 
ference  from  ceiling  to  room  may  be  considerably  less 
than  the  overall  difference.  On  the  other  hand,  an 
overall  temperature  difference  much  greater  than  20 
deg,  including  light  heat,  will  not  give  sufficient  vel¬ 
ocity  through  the  holes. 

With  a  plenum  located  below  an  unconditioned  floor 
or  roof,  the  heat  gain  through  this  section  must  be 
con.sidered  in  determining  air  volume  and  total  loading. 
Similarly,  where  the  floor  below  is  also  conditioned, 
there  is  a  flow  of  heat  from  the  conditioned  room  to 
the  plenum  below. 

Duct  Design 

Duct  distributing  sy.stems  have  usually  been  de¬ 
signed  on  the  basis  of  conventional  low  velocities; 
nevertheless,  there  appears  to  be  no  good  reason  why 
medium  or  comparatively  high  velocities  could  not  be 
used  to  obtain  the  advantage  of  such  a  design.  A  very 
important  matter  in  this  connection  is  the  method  of 
releasing  the  air  from  within  the  duct  into  the  plenum. 

Air  leaving  the  .supply  openings  at  too  great  a  vel¬ 
ocity  and  too  near  the  perforated  ceiling,  may  cause 
induction  of  room  air  upward  through  the  perfora¬ 
tions  and  spotty  di.scolo ration  of  the  ceiling  is  prac¬ 
tically  inevitable.  It  is  necessary  to  avoid  impinge¬ 
ment  of  air  directly  on  the  ceiling.  All  systems,  re¬ 
gardless  of  duct  pressure,  should  be  provided  with  a 
means  of  introducing  the  air  into  the  plenum  in  a 
manner  to  avoid  any  appreciable  velocity  in  contact 
with  the  ceiling.  A  method  which  appears  to  be  sound 
is  the  use  of  “inverted  discharge”  from  the  top  side 
of  the  duct.  The  air  is  discharged  directly  below  the 
floor  slab.  Velocity  is  quickly  dissipated  and  there  is 
little  danger  of  secondary  movement  of  room  air.  Each 
.such  opening  should  be  adju.stable  and  accessible  by 
removing  a  ceiling  tile.  At  this  point  it  is  again  well 
to  emphasize,  every  effort  should  be  made  to  obtain 
good  distribution  unthout  depending  on  the  ceiling  to 
maintain  distribution. 

Figures  1,  2  and  3  show  typical  main  trunk  and 
finger  arrangement  above  the  hung  ceiling. 
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Capacity  Control  for 
Reciprocating  Compressors 


A  comprehensive  study  of  the  various  means  for  pro¬ 
viding  automatic  capacity  control  to  meet  variable  load 
conditions.  Wiring  and  piping  diagrams  are  included  for 
a  better  understanding  of  control  operation. 


Except  in  rare  circumstances,  any  air 

conditioning  or  refrigeration  system  will  be  re¬ 
quired  to  operate  at  variable  load  conditions  due  to 
changes  in  occupancy,  solar  effect,  outside  dry  bulb 
and  wet  bulb  temperatures,  wind  velocities  and  in¬ 
ternal  heat  generating  sources.  It  then  becomes  neces¬ 
sary  for  the  mechanical  cooling  system  to  adjust  its 
capacity  to  meet  the  instantaneous  load  requirement. 

Foremost  in  the  design  of  the  system  is  the  gas 
pumping  capacity  of  the  compressor — the  means  pro¬ 
vided  to  regulate  the  refrigerant  flow  rate.  Methods 
of  regulating  the  effective  gas  pumping  rate  of  a 
reciprocating  compressor  may  be  as  follows: 

1.  Compressor  cycling, 

2.  Evaporator  pressure  regulator. 

3.  Gas  bypass  around  the  compressor. 

4.  Unloading  compressor  cylinders. 

5.  Combination  of  any  of  the  above. 

6,  Miscellaneous  less  common  methods. 

Compressor  Cycling 

This  method  of  capacity  control  is  quite  commonly 
used  on  smaller  factory  packages,  usually  up  to  about 
7.5  hp  for  a  single  compressor  unit  and  to  about  30 
hp  in  commercial  type  units  containing  three  or  more 
refrigerant  circuits.  On  larger  size  .systems,  this  meth¬ 
od  is  generally  not  acceptable  for  several  reasons : 

1.  Continuous  cycling  of  larger  electric  motors  re¬ 
sults  in  motor  overheating  and  greatly  shortens  the 
life  of  the  motor. 

2.  Intermittent  compressor  cycling  will  result  in 
some  deviation  in  the  conditioned  space  relative  hu¬ 
midity  due  to  re-evaporation  of  moisture  on  the  evapo- 
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rator  secondary  surface,  particularly  on  a  single  com¬ 
pressor  in.stallation.  j 

3.  Other  disadvantages  are  the  frequent  voltage 
dip  in  the  building  power  supply  due  to  the  compressor 
motor  in-rush  requirements,  which  may  result  in  light 
flicker  which  is  objectionable,  overload  on  other  motor 
circuits  and  instrument  failure;  higher  operating  cost 
due  to  the  increased  electric  demand;  and  higher  oper¬ 
ating  costs  due  to  the  larger  compre.ssor  pumping  head 
required  for  full  load  operation. 

Evaporator  Pressure  Regulator 

The  gas  pumping  ability  of  a  reciprocating  compre.s- 
sor  is  a  function  of  the  specific  volume  of  the  refrig¬ 
erant  vapor  and  of  the  compression  ratio  it  is  pumping 
against.  If  the  suction  gas  line  to  the  compressor  is 
throttled,  the  refrigerant  vapor  assumes  a  larger  sp)e- 
cific  volume,  due  to  the  lower  pressure,  and  the  com¬ 
pressor  must  pump  through  a  higher  compression  ratio 
in  elevating  the  gas  from  the  lower  pressure  to  con¬ 
densing  pressure.  The  higher  compression  ratio  results 
in  more  re-expansion  of  di.scharge  gas  from  the  clear¬ 
ance  pockets  in  the  compressor,  allowing  less  space  for 
evaporator  gas  during  the  compression  stroke. 

Consequently,  a  gas  throttling  valve  may  be  located 
between  the  evaporator  and  the  compressor  and  be 
set  to  maintain  a  fixed  evaporator  pressure.  The  suc¬ 
tion  pressure  to  the  compressor  adjusts  itself  to  bal¬ 
ance  the  flow  rate  from  the  evaporator  with  the  flow 
rate  through  the  compressor.  Evaporator  pressure 
regulator  valves,  available  from  a  number  of  valve 
manufacturers,  will  prevent  the  temperature  of  the 
cooled  medium  from  falling  below  a  pre-determ ined 


Fig.  I.  Use  of  evaporator 
pressure  regulator  to  control 
system  capacity. 
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Pig.  2.  Use  of  discharge  gas 
bypass  to  control  system  ca¬ 
pacity. 
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level.  Figure  1  illustrates  the  use  of  an  evaporator 
pressure  regulator  on  a  system  containing  a  direct 
expansion  coil.  Here  it  is  set  for  15  deg  F  evaporator 
temperature.  A  good  valve  will  maintain  this  upstream 
pressure  down  to  very  low  load  condition.  On  the 
downstream  side  of  the  valve,  the  pressure  is  shown 
to  be  — 10  deg  resulting  in  a  25  deg  equivalent 
pressure  differential  across  the  valve  to  balance  the 
compressor  capacity  with  the  actual  evaporator  load. 

When  the  gas  flow  to  the  compressor  is  throttled, 
the  compressor  must  pump  the  refrigerant  vapor 
through  a  larger  pressure  differential,  requiring  a 
greater  amount  of  energy  to  compress  each  pound  of 
refrigerant.  Therefore,  this  method  of  capacity  con¬ 
trol  is  quite  inefficient.  Another  objection  to  this 
method  of  control  is  the  more  severe  operating  con¬ 
ditions  which  will  shorten  the  life  of  the  compressor. 
Pumping  from  low  suction  pressure  increases  the  com¬ 
pression  ratio  and  pressure  differential  across  the 
compressor,  causing  more  stress  and  wear  on  the  wrist 
pins,  crankthrow  bearings,  and  suction  and  discharge 
valves.  Also,  it  does  not  provide  close  temperature 
control  since  it  maintains  a  nearly  constant  evaporator 
temperature.  For  part  load  operation,  the  air  or  proc¬ 
ess  fluid  will  be  cooled  to  a  lower  temperature  than 
the  design  point.  The  latter  can  be  overcome  by  either 
providing  a  pneumatically  compen.sated  evaporator 
pressure  regulator  circuit  with  the  necessary  thermo¬ 
stat,  or  multiple  evaporator  circuits  with  individual 
solenoid  valves  to  permit  reduction  of  evaporator  sur¬ 
face  for  part  load  operation. 

Evaporator  pressure  regulators  are  more  commonly 
used  to  prevent  freezeup  in  water  chillers,  to  avoid 
frost  formation  on  direct  expansion  air  cooling  coils, 
or  for  capacity  control  at  individual  evaporators  oper¬ 
ating  at  different  temperature  levels  with  a  common 
suction  pressure. 

Discharge  Gas  Bypass 

With  this  arrangement,  compressor  discharge  gas  is 
bypassed  around  the  condenser  and  back  to  the  low 
side  of  the  system  in  an  effort  to  maintain  a  constai  t 
gas  pumping  rate  through  the  compressor,  while  limit¬ 
ing  the  actual  evaporation  rate  from  the  evaporator. 
A  typical  arrangement,  which  contains  a  flooded  cooler. 


is  illustrated  in  Fig.  2.  Discharge  gas,  bled  from  the 
line  between  the  compressor  and  the  condenser,  is 
directed  through  a  pressure  regulating  valve  to  the 
bottom  of  the  flooded  cooler.  On  larger  systems,  the 
regulator  valve  will  generally  be  the  pilot  operated 
type  with  a  small  pilot  valve  controlling  the  position 
of  the  valve  stem  in  the  regulator.  The  gas  equalizer 
from  the  pilot  valve  senses  evaporator  pressure.  Should 
the  evaporator  pressure  fall  below  the  spring  setting  of 
the  pilot  valve,  it  of)ens  and  bleeds  discharge  gas  to 
the  diaphragm  or  control  piston  of  the  regulator,  caus¬ 
ing  it  to  open.  As  the  evaporator  pressure  exceeds  the 
pilot  valve  setting,  it  closes  and  an  internal  bleeder  in 
the  regulator  equalizes  both  sides  of  the  piston  or  valve 
diaphragm,  permitting  a  spring  and/or  discharge  pres¬ 
sure  to  close  the  regulator  valve.  For  normal  opera¬ 
tion,  both  the  pilot  valve  and  the  regulator  modulate 
to  maintain  steady  state  conditions  and  automatically 
readjust  themselves  for  changing  load  conditions.  The 
pilot  equalizing  line  should  always  be  vented  to  the 
evaporator  or  the  suction  line  returning  to  the  com¬ 
pressor  and  not  downstream  from  the  regulator.  Any 
gas  flow  through  the  regulator  results  in  pressure  drop 
in  the  gas  line  to  the  evaporator.  Equalizing  to  this 
line  would  result  in  very  sporadic  operation  of  the 
regulator  since  it  would  not  give  a  true  indication  of 
evaporator  pressure.  A  solenoid  valve  is  often  used  in 
the  pilot  valve  circuit  to  provide  positive  valve  close- 
off  when  gas  bypass  is  not  desired.  This  same  basic 
design  can  be  applied  to  direct  expansion  systems  with 
the  bypass  gas  injected  ahead  of  the  distributor,  if 
used. 

The  compressor  gas  bypass  method  is  much  less  com¬ 
monly  used  today  than  it  was  many  years  ago  when 
compressors  were  not  available  with  automatic  un¬ 
loading  mechanisms.  By  itself,  it  is  inefficient  since 
the  quantity  of  refrigerant  vapor  flowing  through  the 
compressor  is  essentially  constant,  regardless  of  the 
actual  evaporator  load,  requiring  full  load  horsepower 
for  all  operating  conditions.  Today,  its  most  common 
use  is  in  conjunction  with  compressor  cylinder  un¬ 
loaders  as  a  further  increment  of  capacity  reduction 
below  the  minimum  capable  of  the  compressor. 

Unloading  Compressor  Cylinders 

Most  high  speed  reciprocating  compressors,  sizes  10 
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Fig.  3.  Capacity  unloader  mechanism.  Courtesy,  York 
Corporation. 

hp  and  up,  are  equipped  with  automatic  unloading 
device.s.  This  is  a  most  desirable  method  of  matching 
the  compressor  capacity  to  the  evaporator  load  since 
it  is  very  efficient  and  does  not  heavily  burden  the 
working  parts  of  the  compre.ssor.  Most  of  these  com¬ 
pressors  are  mechanically  unloaded  by  built-in  mecha¬ 
nisms  which  hold  either  the  suction  or  discharge  valves 
in  the  open  position.  In  this  way,  the  unloaded  pistons 
are  not  pumping  the  gas  through  a  differential  pres¬ 
sure  other  than  a  slight  loss  through  the  open  valve. 

The  method  of  powering  the  unloading  mechanism 
may  be  with  oil  pressure  from  the  compressor  lubricat¬ 
ing  pump  or  compressor  discharge  vapor.  Groups  of 
cylinders  on  a  multicylinder  compressor  can  be  un¬ 
loaded  by  providing  individual  solenoid  valves  or  a 
multi-step  pressure  regulator.  As  many  as  six  reduc¬ 
tion  increments  may  be  set  on  a  single  compressor. 

Figure  3  illu.strates  one  method  of  cylinder  unload¬ 
ing.  This  unloader  mechanism  operates  two  cylinders 
at  a  time,  utilizing  oil  pres.sure  from  the  pump  and 
electrically  operated  solenoid  valves  for  control.  When 
the  compressor  is  not  in  operation,  the  unloader  mecha¬ 
nism  is  in  the  position  shown  and  the  unloader  spring 
(2)  pushes  back  the  unloader  piston  (1)  and  the  un¬ 
loader  rod  (3).  This  turns  the  cam  rings  (4)  so  that 
the  lift  pins  (5)  are  rai.sed  on  the  cams.  This  holds  the 
suction  valve  off  its  seat  against  the  valve  springs.  The 
unloader  stays  in  this  position  until  the  compressor 
has  been  started  and  oil  pres.sure  buildup  by  the  oil 
pump  pushes  the  unloader  piston  against  the  unloader 
spring.  The  motion  is  transmitted  as  before  to  lower 
the  lift  pins  and  allow  the  valve  to  seat  itself.  The  oil 
pump  pressure  is  introduced  through  an  orifice  to 
exert  oil  pressure  on  the  unloader  piston  when  the 
.solenoid  valve  is  closed.  When  the  solenoid  valve  opens, 
the  pressure  in  the  line  and  on  the  unloader  piston  is 
reduced  to  crankca.se  pressure  since  the  orifice  restricts 
the  rate  of  oil  flow  from  the  pump  and  has  much  less 
flow  capacity  than  the  solenoid  valve. 


Individual  loader  mechanisms  are  provided  for 
groups  of  two  or  more  cylinders  to  permit  multiple 
steps  of  reduction  on  a  single  compres.sor.  The  .sole¬ 
noid  valves  are  controlled  directly  by  a  thermo.stat  or 
pressure  controller,  or  indirectly  by  a  step  controller. 

Another  method  of  cylinder  unloading  is  illustrated 
in  Fig.  4.  The  operation  of  the  cylinder  unloaders  is 
as  previously  described,  but  the  individual  .solenoid 
valves  are  eliminated  and  the  crankcase  capacity  con¬ 
trol  valve  is  substituted.  The  capacity  control  regulat¬ 
ing  valve  may  control  suction  pressure  directly,  or  may 
be  pneumatically  compen.sated  by  a  thermostat  to  con¬ 
trol  air,  water,  or  brine  temperature.  The  capacity 
control  valve  may  be  located  in  one  of  the  compres.sor 
crankcase  coverplates.  This  valve  is  actuated  by  high 
pressure  oil  from  the  discharge  side  of  the  oil  pump 
and  its  function  is  to  admit  or  relieve  oil  pressure  to 
or  from  the  individual  unloader  mechanism,  depending 
upon  the  suction  pressure  and/or  pneumatic  pressure 
from  a  remote  control. 

The  capacity  control  regulating  valve  is  also  located 
as  an  integral  part  of  the  compres.sor.  It  is  actuated  by 
a  change  in  balance  between  the  crankcase  pressure 
on  one  side  of  the  valve  diaphragm,  and  the  tension  on 
the  adjustable  spring  on  the  opposing  side  of  the  dia¬ 
phragm.  Increased  crankcase  pressure  closes  the  valve 
and  decreased  crankcase  pressure  opens  the  valve.  The 
function  of  the  valve  is  to  regulate  the  oil  pressure 
which  actuates  the  capacity  control  valve.  The  action 
of  the  regulating  valve  permits  the  capacity  control 
valve  to  automatically  load  or  unload  cylinders.  Indi¬ 
vidual  oil  lines  are  run  to  ea:h  unloader  pi.ston.  The 
control  piston  in  the  capacity  control  valve  covers  or 
uncovers  the  various  oil  lines  to  the  unloader  mecha- 
ni.sms,  depending  upon  the  capacity  required. 

Efficiencies 

Figure  5  illustrates  the  relative  efficiencies  of  the 
compression  equipment  for  the  various  methods  of 
system  capacity  control  described.  The  compre.saor 
brake  horsepower  required  per  ton  of  effective  refrig¬ 
eration  offers  the  best  comparative  figure  since  it 
reflects  the  actual  operating  cost  to  the  user.  The  con¬ 
ditions  used  in  formulating  the  horsepower  require¬ 
ments  showm  on  this  graph  were  a  constant  process 
(air,  water  or  brine)  temperature  leaving  the  evapora¬ 
tor  and  a  fixed  wet  bulb  temperature  at  the  evaporative 
conden.ser.  It  is  obvious  that  the  gas  bypass  method  is 
the  least  efficient.  This  is  because  the  compressor  mu.st 
pump  a  nearly  constant  quantity  of  refrigerant  vapor 
from  the  evaporator  to  the  condenser.  It  is  even  less 
efficient  than  the  evaporator  pressure  regulator  method 
since  with  the  latter,  the  gas  density  is  greatly  reduced 
at  part  load  duty,  lowering  the  horsepower  required  by 
the  compressor  below  that  of  the  full  load  value.  How'- 
ever,  the  tonnage  in  the  evaporator  reduces  and  in  bal¬ 
ancing  the  compressor  capacity  at  a  lower  suction  pres¬ 
sure,  the  horsepower  per  ton  increases  as  shown. 

The  compres.sor  cycling  horsepower  requirements  for 
the  conditions  noted,  are  essentially  constant  since 
whenever  the  compre.ssor  is  operating,  it  has  the  de¬ 
sign  temperature  split  at  both  the  evaporator  and 
at  the  condenser. 

The  unloaded  compres.sor  cylinder  method  re.sults  in 
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Fig.  4.  Suction  pressure  control  unloader  arrangement.  Courtesy,  York  Corp. 


the  most  satisfactory  part  load  performance  of  any 
method,  requiring  less  than  0.75  bhp  per  ton  of  refrig¬ 
eration  at  25%  evaporator  load.  At  the  design  evapora¬ 
tor  and  condensing  temperatures,  the  compressor  itself 
is  actually  slightly  less  efficient  for  part  load  operation 
than  for  the  full  load  duty  due  to  friction  at  the  un¬ 
loaded  cylinders.  However,  when  operating  at  partial 
load,  the  evaporator  temperature  split  and  the  con¬ 
denser  temperature  split  are  both  greatly  reduced,  per¬ 
mitting  a  reduced  pumping  head.  These  reduced  tem¬ 
perature  splits  permit  the  system  with  compressor 
cylinder  unloaders  to  operate  more  efficiently  than  a 
system  controlled  by  compressor  cycling. 


Combinations 

A  combination  of  any  of  these  methods  of  unloading 
may  be  used  to  obtain  optimum  efficiency  and/or  to 
p)ermit  capacity  reduction  below  the  minimum  avail¬ 
able  for  a  given  method.  If  a  single  reciprocating  com¬ 
pressor  on  a  system  is  capable  of  reduction  to  25%  of 
the  full  load  duty,  there  may  be  times  when  the  actual 
evaporator  load  falls  below  even  this,  particularly  on 
refrigeration  systems  which  must  operate  throughout 
twelve  months  of  the  year.  In  some  instances,  the 
controls  will  be  arranged  to  permit  the  compressor  to 
unload  to  its  minimum  step  of  operating  capacity  and 
then  cycle  on  and  off  the  line  for  load  requirements 
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Pig.  5.  Compressor  horsepower  for  drfFerent  unloading 
methods. 


below  this.  On  others,  the  discharge  gas  bypass 
method  will  be  incorporated  to  keep  the  compressor 
running,  even  if  the  load  falls  to  nothing.  This  may  be 
done  to  maintain  sufficiently  high  suction  gas  riser 
velocities  for  oil  return,  to  maintain  close  control  of 
humidity  or  temperature  in  process  work,  or  to  pre¬ 
vent  compressor  motor  cycling  which  can  cause  over¬ 
heating,  or  voltage  dips  in  the  power  supply  which 
may  affect  sensitive  instruments  in,  for  instance, 
a  laboratory. 

An  evaporator  pressure  regulator  may  also  be  used 
in  conjunction  with  a  compressor  containing  unloader 
mechanisms.  Again,  the  compressor  should  be  permit¬ 
ted  to  unload  to  its  minimum  step  of  capacity  before 
the  regulator  takes  over,  in  order  to  permit  even  lower 
increments  of  cooling  in  an  effort  to  minimize  or 
eliminate  compressor  cycling. 

Miscellaneous  Less  Common  Methods 

Several  other  methods  have  been  used  to  regulate 
the  effective  refrigeration  capacity  of  systems.  Most 
of  the.se  are  seldom  used  and,  therefore,  will  only  be 
discu.ssed  briefly.  Wound  rotor  motors  have  been  used 
on  some  reciprocating  compressor  applications  for 
speed  control,  which  in  turn,  regulate  the  gas  pumping 
capacity  of  the  compressor.  For  the  mo.st  part,  speed 
regulation  is  limited  to  a  minimum  of  50%  of  the  full 
load  speed,  resulting  in  a  minimum  step  of  capacity  of 


approximately  50%.  Due  to  the  high  cost  of  the  wound 
rotor  motor  and  the  external  secondary  resistors,  this 
method  of  control  is  usually  impractical.  Compressors 
equipped  with  capacity  unloaders  are  relatively  in¬ 
expensive  and  most  offer  capacity  increments  below 
50%.  Furthermore,  the  operating  cost  of  the  variable 
.speed  motor  is  quite  high  due  to  its  inefficient  opera¬ 
tion  at  lower  speeds  wherein  heat  is  dissipated  in  the 
external  resistors. 

A  two-speed  electric  motor  has  been  used  on  a  few 
occasions  to  drive  a  reciprocating  compressor.  How¬ 
ever,  the  high  cost  of  the  motor  and  motor  controls 
are  difficult  to  justify  for  the  single  step  of  capacity 
reduction  available  when  compared  with  individual 
cylinder  unloaders. 

On  some  low  temperature  systems,  the  compression 
equipment  is  permitted  to  “bottom  out”  when  the 
evaporator  load  is  reduced.  This  may  only  be  done 
when  there  is  no  freeze-up  hazard.  It  is  objectionable 
due  to  the  higher  operating  cost  and  the  increased  wear 
on  the  compression  equipment  due  to  operation  at 
higher  pressure  differentials. 

Another  method  of  capacity  control  is  the  use  of  an 
artificial  load  on  the  evaporator  side  of  the  system. 
Electric  heat  or  steam  may  be  used  as  a  heating  source 
to  add  to  the  actual  evaporator  load  to  bring  it  in  bal¬ 
ance  with  the  compressor  capacity.  Again  this  is  a 
most  inefficient  method  and  would  likely  only  be  used 
on  extremely  small  installations  where  operating  costs 
are  relatively  unimportant. 

Control  Mediums  for  Regulating  Compressor  Capacity 

The  control  medium  which  signals  the  compressor 
when  to  change  capacity  may  be  either  the  refrigerant, 
a  pneumatic  signal,  or  an  electrical  signal.  When  the 
refrigerant  serves  as  the  control  medium,  a  sensing 
valve  is  located  at  some  point  on  the  low  side  of  the 
system,  usually  in  the  compres.sor  crankcase  which  is  a 
measure  of  suction  pressure.  Such  an  arrangement  is 
illustrated  in  Figure  4.  As  the  suction  pressure  to 
the  compressor  increases,  this  is  indicative  of  an  in¬ 
creased  loading  on  the  evaporator  and  the  compressor 
.should  load  additional  cylinders  to  satisfy  the  evapora¬ 
tor  load.  The  increased  refrigerant  pressure  acts 
against  the  pressure,  regulating  valve  which  restricts 
the  oil  flow  from  the  capacity  control  valve,  causing  a 
pressure  buildup  which  will  render  additional  cylinders 
operative.  For  a  decrease  in  suction  pressure,  the 
capacity  control  regulating  valve  assumes  a  more 
nearly  open  position  which  bleeds  a  higher  rate  of  oil 
from  the  capacity  control  valve,  unloading  some  of  the 
cylinders. 

On  some  installations,  control  of  evaporator  pres¬ 
sure  is  not  sufficiently  accurate  for  satisfactory  con¬ 
trol.  The  temperature  split  in  the  evaporator  between 
the  refrigerant  and  the  cooling  medium  (air,  water  or 
brine)  is  a  function  of  the  loading  per  square  foot  of 
evaporator  surface.  If  the  entire  evaporator  surface 
remains  in  operation  for  partload  duty,  the  tempera¬ 
ture  split  will  decrease,  nearly  in  proportion  to  the 
load.  Therefore,  if  the  evaporator  pressure  is  held 
fairly  constant,  the  cooling  medium  will  be  chilled  to  a 
lower  temperature  for  a  part  load  duty.  If  this  is  un¬ 
desirable  because  of  a  freezeup  hazard,  or  due  to  the 
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need  for  a  more  constant  control  temperature,  a  ther¬ 
mostat  should  be  installed  to  control  the  fluid  tem¬ 
perature  directly. 

When  the  refrigerant  evaporator  pressure  regulates 
the  capacity  of  two  or  more  compressors  on  a  common 
system,  a  problem  is  encountered  with  the  starting 
and  stopping  of  the  second  or  third  compressors.  An 
electric  circuit  must  be  energized  to  bring  the  second 
compressor  into  operation,  requiring  an  electric  signal 
from  control  separate  from  the  compressor  unloader 
mechanism.  Since  the  compressor  capacity  regulator 
operates  over  a  small  proportion  band,  it  is  difficult  to 
adjust  a  pressure  electric  switch  to  bring  in  the  second 
compressor  when  necessary  and  to  cut  it  off  the  line 
when  it  is  not  needed. 

Where  suction  pressure  is  inadequate,  the  same  ar¬ 
rangement  illustrated  in  Figure  4  may  be  used,  with 
the  addition  of  a  pneumatic  controller.  The  control 
line  is  connected  to  a  tapped  opening  on  the  right  side 
of  the  diaphragm  on  the  capacity  control  regulating 
valve.  Otherwise,  this  side  of  the  diaphragm  would  be 
vented  to  the  atmosphere.  The  pneumatic  signal  from 
the  thennostat  then  opposes  the  crankcase  pressure 
and  spring  in  the  regulating  valve  so  the  thermostat 
can  directly  control  the  compressor  capacity  by  impos¬ 
ing  controlled  pressure  on  the  diaphragm  of  the  regu¬ 
lating  valve. 

If  the  compressor  is  equipped  with  solenoid  valve 
unloading  mechanisms,  the  signal  to  the  compressor 
must  be  an  electric  one.  A  simple  type  is  the  multi-step 
thermostat  with  a  bulb  located  in  the  cooling  medium 
circuit.  By  using  a  multistep  thermostat  with  indi¬ 
vidual  contacts  for  each  solenoid  valve  on  the  compres¬ 
sor,  individual  steps  of  capacity  can  be  controlled  with 
different  temperature  settings  for  each  contact.  The 
preferred  location  of  the  bulb  is  in  the  return  circuit 
to  the  evaporator. 

Another  method  is  the  use  of  individual  pressure- 
electric  switches  equalized  to  the  suction  line  of  the 


Fig,  6.  Pneumatic  step  controller.  Courtesy,  Johnson 
Service  Co. 


Fig.  7.  Sub-assembly  of  pneumatic  step  controller.  Cour¬ 
tesy,  Johnson  Service  Co. 


Fig.  8.  Electric  step  controller.  Courtesy,  Minneapolis- 
Honeywell  Regulator  Co. 

compressor,  each  connected  to  a  different  solenoid  valve 
unloader  on  the  compressor.  By  setting  the  pressure 
electric  switches  at  different  pre.ssure  levels,  sequence 
control  of  the  compressor  unloading  can  be  obtained. 

Even  another  method  is  the  use  of  an  electric  step 
controller  with  either  a  pre.ssure  or  a  temperature  con¬ 
troller  regulating  the  position  of  the  step  controller 
motor.  The  step  controller  serves  as  a  sequence  switch 
and  contains  multiple  electric  .switches,  actuated  by 
cams  which  are  adju.stable.  The  electric  switches  are 
wired  in  series  with  the  solenoid  valves  on  the  com- 
pres.sor  to  permit  incremental  capacity  control. 

A  pneumatic  temperature  or  pressure  controller  in 
combination  with  a  pneumatic  step  controller,  contain¬ 
ing  electric  switches,  is  also  commonly  used  to  regulate 
the  unloader  solenoid  valves.  The  pneumatic  step  con¬ 
troller  rotates  a  cam  shaft  which  actuates  individual 
switches  in  sequence.  The  electric  .switches  on  the  step 
controller  are  wired  in  series  with  the  unloader  sole¬ 
noid  valves  on  the  compre.s.sor. 

Step  Controllers 

Step  controllers  have  performed  a  valuable  service 
to  the  air  conditioning  and  refrigeration  industry 
throughout  the  years  as  a  means  of  regulating  com¬ 
pressor  capacity.  Not  only  do  they  permit  close  control 
when  used  with  the  proper  type  of  controller,  but  they 
are  extremely  valuable  for  the  many  special  features 
they  offer.  Some  of  these  are: 

1,  Allow  individual  adjustment  of  the  settings  be¬ 
tween  the  make  and  break  contacts. 

2.  Permit  the  control  of  multiple  compressors  in  nearly 
any  sequence. 
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-Main  air  supply, 


^  Capillary 


Check  valve 


Pneumatic  operator 
with  cams  and 
electric  switches 


Fig.  9.  Temperature  control  with  pneumatic  step  control¬ 
ler  —  single  system. 


TABLE  1  —  TYPICAL  CONTROL  SCHEDULE  WITH 
BULB  LOCATED  IN  RETURN  WATER  LINE  TO  CHILLER 

p 

Confrolled 

Air  Pressure, 
Psiq 

Temperafure 
at  Bulb 

Deg  F 

Per  Cenf 
Compressor 
Capacity 

3 

45 

0 

5.5 

47 

25 

8 

49 

50 

10.5 

51 

75 

13 

53 

100 

3.  Provide  .sequence  control  of  cooling  tower  pump.s, 
evaporative  condenser  fans  and  pumps. 

4.  Incorporate  recycling  features  so  that  with  proper 
wiring,  the  compressor  must  start  at  minimum  ca¬ 
pacity  if  it  goes  off  the  line  for  any  rea.son. 

5.  As  an  optional  feature,  some  setups  offer  transfer 
.switches  which  permit  the  wear  to  be  equalized  on 
different  compre.ssors  by  switching  the  lead  cbm- 
pre.ssor. 

6.  Permit  simultaneous  loading  and  unloading  of  two 
or  more  compres.sors  on  a  compound  system. 

7.  Permit  the  use  of  different  thermostats  or  pressure 
controllers  on  a  single  step  controller  (that  is,  heat 
pump  systems). 

8.  By  means  of  adju.stment,  any  time  lag  can  be  pro¬ 
vided  between  steps  of  individual  compressor  capac¬ 
ity  or  between  compressors. 

A  step  controller  may  be  either  a  pneumatic  or  an  elec¬ 
tric  type.  The  pneumatic  type  has  an  air  operated  pis¬ 
ton  which  takes  a  signal  from  a  thermostat  or  pressure 
controller  and  through  a  gear  train  and  lever  mecha¬ 
nism,  regulates  the  position  of  cams  which  control 
micro.switches  or  mercury  bulbs.  Figure  6  shows  a 
typical  pneumatic  step  controller.  Air  flow  enters  the 
bottom  connection  to  a  restrictor  which  serves  as  a 
regulating  device  to  obtain  variable  time  lag  between 
.steps  of  capacity  increa.se.  The  check  valve  around  the 
restrictor  permits  the  step  controller  to  unload  rapidly 


when  necessary.  The  air  flows  from  the  restrictor 
through  a  3-way  solenoid  valve  which  bleeds  the  air 
pi.ston  to  atmosphere  upon  interruption  of  current. 
When  the  solenoid  valve  is  energized,  it  feeds  air  from 
the  restrictor  to  the  air  piston  which  then  rotates  a 
cam  shaft.  On  the  front  of  the  unit  is  a  sequence 
switch  which  permits  manual  repositioning  of  the 
lead  compressor  on  an  installation  containing  as  many 
as  three  compressors. 

Figure  7  shows  a  detail  of  the  cam  .shaft  and  the 
individual  micro-switches.  Note  that  for  each  micro¬ 
switch,  there  are  two  cams,  each  individually  adju.st- 
able.  This  permits  adjustment  of  a  variable  differen¬ 
tial  between  the  make  and  break  of  each  switch. 

The  electric  step  controller  receives  its  signal  from 
an  electric  thermostat  or  pressure  controller  and  serves 
to  reposition  an  electric  motor  which  is  designed  to 
permit  rotation  in  either  direction.  Figure  8  shows  a 
typical  electric  step  controller.  The  rotation  of  the 
motor  operates  a  cam  shaft  with  two  sets  of  cams  for 
each  mercury  bulb,  which  is  wired  in  series  with  the 
compressor  starter  holding  coil  or  individual  solenoid 
unloaders. 


TABLE  2  —  TYPICAL  CONTROL  SEQUENCE  WITH 
BULB  LOCATED  IN  RETURN  WATER  LINE  TO  CHILLER 

(Refer  fo  Rq.  10) 


T 

Temp,  at 
Bulb,  Deg  F 
Po 

Output 
Pressure 
from  TH-I, 
Psi 

Pa 

Output 
Pressure 
from  PR-1, 
Psi 

Per  Cent 
Capacity, 
System  "A" 

1 

Pb 

Output 
Pressure 
from  PR-2, 
Psi 

Per  Cent 
Capacity 
System  "B" 

1 

45 

2 

0 

0 

0 

0 

46.7 

5 

4 

33 

0 

0 

48.4 

8 

8'/2 

67 

0 

0 

50 

1 1 

13 

100 

0 

0 

51.7 

14 

I7'/2 

100 

4 

33 

53.4 

17 

20 

100 

8'/2 

67 

55 

20 

20 

100 

13 

too 

Fig.  10.  Temperature  control  with  pneumatic  step  con¬ 
trollers  —  two  systems. 
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Both  types  of  step  controllers  may  be  purchased 
with  single  pole  double  throw  switches  to  permit  either 
current  supply  or  current  interruption  for  each  step, 
depending  upon  the  operation  desired. 

The  use  of  individually  adjustable  make-and-break 
cams  is  more  desirable  than  a  single  cam  with  a  fixed 
differential  on  systems  where  a  single  step  controller 
will  control  two  or  more  compressors.  When  the  evapo¬ 
rator  load  falls  between  the  capacity  of  the  first  and 
second  compressors,  excessive  cycling  may  be  encoun¬ 
tered,  if  the  second  compressor  is  permitted  to  cycle 
to  match  the  load  requirements.  A  far  better  method 
is  to  overlap  the  100%  increment  of  the  first  compres¬ 
sor  with  the  minimum  capacity  increment  of  the  second 
compressor.  For  instance,  on  an  installation  containing 
two  compressors,  each  with  three  steps  of  capacity 
reduction,  the  operating  sequence  for  an  increasing 
load  would  be  33%,  67%,  and  100%  of  the  lead  com¬ 
pressor,  and  33%,  67%,  and  100%  of  the  second 
compressor.  For  a  reduction  in  load,  the  second  com¬ 
pressor  would  unload  to  its  minimum  step  of  33%, 
wherein  the  first  compres.sor  would  unload  to  67% 
before  the  second  compressor  is  permitted  to  go  off  the 
line  on  a  further  reduction.  In  this  way,  any  load  con¬ 
dition  above  the  minimum  capacity  of  the  lead  com¬ 
pressor  will  not  result  in  the  compressor  motor  cycling 
for  a  steady  load  condition. 

Application  of  Pneumatic  Step  Controllers 

A  pneumatic  controller  is  of  the  proportioning  type. 
By  this  is  meant  that  the  temperature  or  pressure  con¬ 
troller  will  send  out  a  variable  pneumatic  signal  as  a 
function  of  the  temperature  or  pressure  measured. 
For  each  temperature  or  pressure  level,  there  is  a  fixed 
air  pressure  output  and  the  output  pressure  will  never 
be  the  .same  for  two  different  measured  conditions. 

Figure  9  shows  a  typical  pneumatic  control  circuit 
incorporating  a  pneumatic  step  controller  with  a  ther¬ 
mostat.  In  this  instance,  the  thermal  bulb  is  located  in 
the  water  return  line  to  the  chiller.  As  the  return  water 
temperature  rises,  the  direct-acting  pneumatic  thermo¬ 
stat  sends  an  increased  air  pressure  through  the  con¬ 
trol  line  to  a  restrictor  and  then  through  the  3-way 
solenoid  valve  to  the  step  controller  operator.  As  the 
air  pressure  to  the  step  controller  increases,  the  cam 
shaft  rotates  in  a  direction  to  reposition  additional 
micro-switches  which  will  add  steps  of  compressor 
capacity.  As  the  return  water  temperature  decreases, 
the  pneumatic  thermostat  bleeds  air  from  the  step  con¬ 
troller  air  operator  and  a  spring  repositions  the  piston, 
rotating  the  camshaft  to  unload  .steps  of  capacity. 

The  restrictor  in  the  control  line  is  a  metering  valve 
which  restricts  the  air  flow  to  the  step  controller 
operator.  It  is  adjustable  and  serves  to  provide  any 
amount  of  time  lag  desired  between  increa.sed  steps  of 
compressor  capacity.  The  check  valve  around  the 
re.strictor  permits  air  to  be  bled  from  the  air  operator 
rapidly  w’ith  no  time  lag.  This  is  desirable  from  the 
standpoint  that  the  compressor  can  unload  sufficiently 
rapidly  to  prevent  nuisance  shutdowns  by  one  of  the 
low  temperature  or  low  pressure  safety  switches.  For 
instance,  when  a  water  cooling  .system  starts  in  the 
morning  after  night-time  .shutdown,  it  will  load  up  to 
full  capacity  for  a  short  time  interval,  at  least  until 


ELECTRICAL  CONTROL  DIAGRAM 
NOMENCLATURE 

CDWP — Condenser  water  pump  motor  starter 
CHWP — Chilled  water  pump  motor  starter 
CMS — Compressor  motor  starter 
CHS — Capacity  reduction  solenoid  valve  on 
compressor 

EP — Electric  pneumatic  control  (3-way  sol¬ 
enoid  valve) 

FDS — Fused  disconnect  switch 
HP-LP — High  pressure-low  pressure  compressor 
cutout 

IT — Interval  timer 

LWT — Low  water  temperature  safety  thermo¬ 
stat 

M — Motor  of  step  controller 
OFS — Oil  failure  switch 
OL — Motor  overload  protection 
R — Electric  relay 
Rj — Electrical  resistance  circuit 
R, — Electrical  resistance  circuit 
SC — Step  controller  contact  switch 
SW — Switch 
TR — Transformer 
V — Voltage 

IXXl — Hot  side  of  single  phase  circuit 
1XX2 — Grounded  side  of  electrical  circuit 


the  mass  of  the  water  in  the  system  has  been  cooled. 
At  the  end  of  the  pulldown  during  mild  weather,  it  is 
important  that  the  machine  unload  rapidly  to  prevent 
tripping  out  on  one  of  the  safety  switches.  The  latter 
would  cause  excessive  compre.ssor  cycling. 

An  adjustable  time  lag  is  desirable  with  increasing 
steps  of  capacity  to  permit  the  evaporator  expansion 
valves  to  adjust  themselves  to  the  compre.ssor  capacity 
and  to  prevent  hunting  of  the  capacity  control,  which 
will  occur  if  the  response  is  too  rapid. 

The  3-way  air  solenoid  valve  serves  as  a  recycling 
control  to  bleed  air  from  the  step  controller  whenever 
the  electrical  circuit  is  de-energized.  If  properly  located 
in  the  electric  control  circuit,  it  will  recycle  the  com¬ 
pressor  so  it  can  only  start  at  minimum  cap)acity  in  the 
event  of  current  interruption  due  to  power  failure  or 
a  .safety  control. 

Table  1,  which  is  used  with  Fig.  9,  repre.sents  a 
typical  control  .schedule  with  the  thermal  bulb  located 
in  the  return  water  circuit.  Since  the  pneumatic  ther¬ 
mostat  is  of  essence  a  proportioning  typo,  it  will  send 
a  different  pneumatic  signal  for  each  temporature 
measured.  For  an  installation  designed  to  cool  water 
from  53  to  45  deg,  the  control  schedule  should  pormit 
the  compressor  to  load  to  100%  capacity  if  the  return 
water  is  53  deg,  and  to  zero  capacity  if  the  return 
water  is  45  deg.  Intermediate  temperatures  will  result 
in  output  pressures  proportional  to  the  temperature. 
For  instance,  when  the  return  water  is  49  deg,  it  need 
only  be  cooled  through  a  4  deg  range  to  satisfy  the 
45  deg  leaving  condition  and  50%  compressor  capjacity 
will  handle  this. 

Another  control  arrangement  involves  locating  the 
thermal  bulb  in  the  water  line  leaving  the  chiller 
which,  in  the  writer’s  opinion,  is  le.ss  .satisfactory  than 
the  return  water  location.  With  the  bulb  on  the  leaving 
side  of  the  chiller,  the  differential  on  the  thermostat 
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Fig.  II.  Typical  control  wiring  diagram  —  pneumatic 
step  controller. 


must  be  considerably  less  to  maintain  a  tolerance  of 
approximately  plus  or  minus  IV2  deg  on  the  leaving 
water  side.  The  air  output  signal  from  the  pneumatic 
thermostat  would  then  be  13  lb  when  the  leaving  water 
temperature  is  46.5  deg,  and  only  3  lb  when  it  is  43.5 
deg.  This  requires  a  greater  .sensitivity  setting  on  the 
thermo.stat,  making  it  more  difficult  to  adjust  both  the 
thermostat  and  the  cam  settings.  Also,  the  inherent 
time  lag  of  the  entire  water  circuit  is  lost. 

Figure  10  shows  a  similar  arrangement,  but  for  two 
systems  each  with  an  individual  step  controller.  A 
single  step  controller  may  be  used  for  two  or  more 
systems,  but  the  use  of  individual  controllers  has  many 
advantages. 

Instead  of  the  pneumatic  thermostat  controlling 
both  step  controllers  simultaneously,  pressure  regula¬ 
tors  are  interposed  between  the  thermostat  and  each 
system  step  controller.  The  pressure  regulators  permit 
different  air  output  signals  to  the  individual  step  con¬ 
trollers  so  both  systems  can  be  sequenced.  If  the  two- 
step  controllers  were  permitted  to  operate  directly  off 
the  thermostat,  both  systems  would  operate  simulta¬ 
neously  resulting  in  excessive  cycling  and  increased 
system  wear  and  operating  costs.  A  pneumatic  trans¬ 
fer  switch  is  located  in  the  control  circuits  between  the 
pressure  regulators  and  the  step  controllers  so  that 
the  lead  sy.stem  may  be  changed  i)eriodically  to  equal¬ 
ize  wear  on  both  sy.stems.  It  is  only  necessary  to  turn 
the  switch  in  the  opposite  direction  to  change  lead 
systems. 

Table  2,  used  with  Figure  10  shows  the  pneumatic 
control  schedule  as  a  function  of  return  water  tempera¬ 
ture.  The  design  w'ater  temperature  leaving  the  chiller 
is  assumed  to  be  45  deg.  When  45  deg  water  returns 
to  the  chiller,  the  pneumatic  thermostat  TH  sends  out 
a  signal  of  2  lb,  resulting  in  pressure  outputs  from 
PR-1  and  PR-2  of  zero  pounds.  Consequently  both 
systems  will  be  .shut  dowm. 

As  the  return  water  temperature  rises,  the  air  out¬ 
put  signal  from  PR-1  increases  with  an  increased  in¬ 
put  signal,  loading  the  lead  system  capacity  to  balance 
the  building  load.  After  the  lead  system  is  lOO^c 
loaded,  pressure  regulator  PR-2  puts  out  an  air  signal 


to  the  second  system  step  controller,  adding  its  capac¬ 
ity  to  handle  the  building  load  requirements.  For  55 
deg  return  water  temperature,  the  thermostat  may 
send  out  a  signal  of  20  lb,  which  would  result  in  pres¬ 
sure  inputs  to  each  step  controller  of  13  lb  or  more, 
operating  both  systems  at  100%  capacity. 

When  two  or  more  w'ater  chillers  operate  in  parallel 
on  a  common  water  circuit,  this  control  sequence  may 
not  be  satisfactory  unless  no  water  flow  is  permitted 
through  an  idle  chiller.  If  the  return  water  tempera¬ 
ture  is  50  deg,  the  lead  system  would  be  operating  at 
100%  capacity  and  would  cool  the  water  through  a 
10  deg  range  to  40  deg.  The  50  deg  return  water  by¬ 
passing  through  the  idle  chiller  would  mix  with  the 
40  deg  water  to  provide  the  desired  mixture  tempera¬ 
ture  of  45  deg. 

However,  if  the  system  were  designed  for  40  or  42 
deg  leaving  water  temperature,  the  low  water  tempera¬ 
ture  off  an  operating  chiller  at  100%  capacity  with 
another  idle,  would  result  in  a  leaving  temperature 
between  35  and  40  deg.  This  is  somewhat  hazardous 
from  the  standpoint  of  freeze-up.  Therefore,  where 
this  condition  is  encountered,  it  is  desirable  to  arrange 
the  control  sequence  so  that  the  second  system  may 
cut  in  when  the  lead  system  is  at  perhaps  60  or  75% 
capacity.  In  this  manner,  the  water  range  through  an 
operating  chiller  will  be  less  for  the  condition  where 
the  other  system  is  idle,  and  leaving  water  tempera¬ 
tures  will  be  higher  and  safer. 

Figure  11  shows  a  typical  electrical  control  diagram 
incorporating  the  pneumatic  type  step  controller.  EP-1 
is  an  air  solenoid  valve  located  on  the  step  controller 
and  serves  to  bleed  air  from  the  air  piston  in  the  event 
df  current  interruption.  This  .solenoid  valve  is  wired 
in  series  with  the  various  compressor  safety  controls 
and  the  compressor  switch.  If  any  of  the  safety  con¬ 
trols  interrupts  current  to  the  compressor  motor  starter 
holding  coil,  the  air  solenoid  valve  will  becomes  de- 


water  temperature,  deg  F 

Fig.  12.  Water  temperature  control  —  pneumatic  step 
controller  with  bulb  in  return  water  to  chiller. 
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energized,  bleeding  down  the  air  operator,  which  will 
recycle  the  step  controller  to  the  fully  off  position.  As 
the  safety  control  or  power  failure  again  permits  the 
circuit  to  become  energized,  the  solenoid  valve  opens 
and  bleeds  air  to  the  step  controller  motor.  The  time 
lag  between  steps  of  compressor  capacity  is  provided 
by  metering  the  air  flow  through  the  restriotor.  After 
EP-1  becomes  energized,  a  time  lag  will  occur  before 
the  first  switch  makes  on  the  step  controller  SC-1, 
which  will  start  the  compressor.  With  the  compressor 
started,  SC-1  also  energizes  the  capacity  reduction 
solenoid  valves  CRS-2  and  CRS-1,  which  bypass  oil 
around  the  unloader  mechanisms,  holding  the  compres¬ 
sor  at  minimum  capacity.  If  the  thermostat  calls  for 
more  cooling,  the  SC-2  contact  opens,  de-energizing 
capacity  reduction  solenoid  No.  2  (CRS-2),  adding  an 
additional  step  of  capacity.  The  third  step  operates 
off  of  SC-3. 

Figure  12  represents  a  typical  water  chilling  appli¬ 
cation  showing  water  temperatures  on  and  off  the 
chiller  at  various  operating  conditions,  with  a  pneu¬ 
matic  thermostat  operating  a  step  controller,  the  bulb 
located  in  the  return  water  line.  The  solid  line  rep¬ 
resents  the  return  water  temperature  from  minimum 
to  full  load.  The  broken  lines  show  what  the  leaving 
water  temperature  will  be  from  the  cooler  for  each 
return  water  temperature.  Note  that  with  the  control 
set  to  provide  45  deg  water  off  the  chiller,  the  maxi¬ 
mum  variation  from  a  design  point  is  plus  or  minus 
IV2  deg.  The  overlap  in  leaving  water  temperatures, 
illustrated  by  the  broken  lines,  is  caused  by  the  differ¬ 
ential  setting  between  make-  and  break  cams  of  the 
step  controller.  The  right-hand  column  shows  the  per 
cent  capacity  on  the  compressor  for  each  temperature 
condition,  both  for  increa.sed  and  decrea.sed  loading 
conditions. 

Application  Of  Electric  Step  Controllers 

Electric  motor  driven  step  controllers  may  be  either 
of  two  types,  proportioning  or  floating  control.  Each 
requires  a  different  type  electric  motor  as  well  as  a 


Fig.  1 3.  Electric  proportioning  control. 


Wl,  W2*  Motor  windings 
C>  Reversible  capacitor 

Fig.  1 4.  Electric  floating  control. 

different  type  controller. 

As  discussed  previously,  any  proportioning  type  con¬ 
troller  will  provide  a  different  output  signal  for  each 
temperature  measured.  The  electric  proportioning  type 
controller  sends  a  variable  signal  to  the  step  controller 
motor,  depending  upon  the  temperature  or  pressure 
measured  by  the  controller. 

Figure  13  shows  a  schematic  wiring  diagram  which 
incorporates  a  proportioning  type  electric  thermostat 
with  an  electric  step  controller  motor.  The  thermostat 
will  generally  be  the  liquid  filled  capillary  type,  wherein 
the  fluid  in  the  bulb  expands  or  contracts  to  exert 
pressure  on  a  diaphragm  which  positions  the  electrical 
contact  on  a  resistance  circuit. 

Electric  current  flows  from  the  thermostat  contact 
through  both  branches  of  the  resistive  circuit,  through 
parallel  circuits  to  the  step  controller  motor.  The  latter 
contains  a  balancing  relay  which  attempts  to  balance 
the  current  flowing  through  each  of  the  two  parallel 
circuits.  If  the  thermostat  calls  for  additional  capacity, 
it  will  move  the  contact  on  the  thermostat  resistance 
bar  in  one  direction,  resulting  in  more  current  flow 
through  one  circuit  than  the  other.  This  unbalances 
the  balancing  relay  on  the  step  controller  motor,  mak¬ 
ing  contact  w'ith  one  side  of  the  motor  windings.  This 
will  then  rotate  the  motor  in  the  direction  to  increase 
compressor  capacity.  As  the  motor  assumes  a  new  posi¬ 
tion,  a  resistance  circuit  in  the  step  controller  control 
circuit  will  attempt  to  rebalance  the  current  flow 
through  the  two  parallel  circuits.  When  it  reaches  a 
point  where  the  current  flow  through  both  circuits  of 
the  thermostat  become  balanced  with  opposite  resist¬ 
ances  in  the  step  controller  circuit,  the  relay  is  in  bal¬ 
ance  and  neither  circuit  to  the  motor  windings  is 
energized. 

A  reversible  capacitor  may  be  used  on  the  step  con¬ 
troller  motor  circuit  between  windings  to  permit  both 
sets  of  windings  to  be  in  operation.  In  this  way,  both 
.sets  of  windings  are  available  to  rotate  in  either  direc- 
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Fig.  15.  Typical  control  wiring  diagram  —  electric  step 
controller  with  floating  control. 

tion  and  the  duplicate  winding.s  then  need  not  be  pro¬ 
vided. 

End  switches  are  contained  within  the  step  control¬ 
ler  motor  circuit  to  break  the  electrical  circuit  when 
the  motor  reaches  the  end  of  its  travel,  jrenerally  an 
arc  of  between  120  and  160  dejf. 

As  with  pneumatic  proportioning  type  control,  the 
writer’s  experience  has  been  that  for  electric  propor¬ 
tioning  type  control  as  well,  the  thermal  bulb  should 
be  located  in  the  return  water  line  to  the  chiller  to 
obtain  the  most  favorable  operation.  The  sequencing 
of  capacity  steps  is  similar  to  that  of  the  proportion¬ 
ing  type  control.  The  thermostat  would  call  for  100% 
compressor  capacity  when  the  return  water  tempera¬ 
ture  is  55  deg  and  zero  capacity  when  it  is  45  deg  for 
an  installation  requiring  a  design  temperature  of  45 
deg  water  off  when  cooled  through  a  10  deg  range. 

Another  type  of  control  used  with  the  electric  step 
controller  is  floating  control  as  illustrated  in  Fig.  14. 
The  term  “floating  control”  means  that  the  thermostat 
or  pressure  controller  floats  between  two  contact  bars, 
increasing  capacity  with  one  contact,  decreasing  it  with 
the  other,  or  floating  in  between  when  the  thermostat  is 
satisfied.  Most  thermostats  used  for  this  type  of  duty  on 
water  chilling  applications  have  a  differential  of  ap¬ 
proximately  3  deg,  giving  a  tolerance  of  plus  or  minus 
iy2  deg  from  the  desired  water  leaving  temperature 
for  this  service. 

For  the  arrangement  showm  on  Fig.  14,  an  in¬ 
crease  in  water  temperature  off  the  cooler  would  move 
the  thermostat  diaphragm  to  the  left  making  the  elec¬ 
tric  circuit  from  iXXl  through  the  left  circuit  to  the 
step  controller  motor  winding  Wl,  and  in  parallel 
through  the  reversible  capacitor  to  winding  W2.  This 
would  rotate  the  motor  to  increase  compressor  capacity. 
When  the  thermostat  is  satisfied,  the  diaphragm  would 


move  to  the  right  and  float  between  contacts  until  a 
further  change  in  capacity  is  required.  End  switches 
are  also  provided  on  this  type  of  step  controller  motor 
to  limit  the  motor  travel  at  the  extremities  of  the  arc. 

Since  the  floating  type  controller  only  changes  ca¬ 
pacity  until  it  becomes  satisfied,  there  is  no  relation¬ 
ship  between  the  thermostat  and  the  step  controller 
motor  position.  Consequently,  the  thermostat  bulb 
must  be  located  on  the  water  leaving  side  of  the  chiller 
where  it  can  call  for  either  additional  capacity  or  re¬ 
duced  capacity  if  the  temperature  variation  exceeds 
approximately  IVz  deg  variation  from  the  design  set¬ 
ting. 

In  applying  proportioning  type  control  to  air  con¬ 
ditioning  and  refrigeration  systems,  it  has  been  found 
through  experience  that  the  floating  controller  responds 
too  rapidly  for  the  compression  system  to  balance  with 
the  evaporator  load  without  undue  cycling.  For  this 
reason,  a  timer  should  be  incorporated  in  the  control 
circuit  to  provide  .some  time  lag  between  action  of  the 
thermostat  and  response  by  the  compression  system. 
This  permits  the  system  to  .stabilize  itself  without  con¬ 
tinually  attempting  to  cycle  back  and  forth  between 
increments  of  capacity. 

Figure  15  shows  a  typical  control  wiring  diagram 
utilizing  the  electric  type  step  controller  with  floating 
control.  This  arrangement  incorporates  a  recycling 
relay  arranged  in  such  a  manner  that  the  compressor 
or  compressors  will  always  start  at  minimum  capacity 
following  a  shutdown  for  any  reason. 

After  the  compressor  has  gone  off  the  line,  the  cir¬ 
cuit  to  relay  R1  becomes  de-energized  and  cannot  again 
be  energized  until  the  step  controller  moves  to  the 
completely  unloaded  position.  It  -^iin  again  become 
energized  only  by  the  first  mercury  bulb  or  micro- 
.switch  which  closes  only  at  the  beginning  of  the  cycle. 
If  the  step  controller  motor  is  at  100%  capacity  or  any 
intermediate  point  when  current  interruption  results, 
de-energizing  relay  Rl  will  make  electrical  circuit 
from  RtoWon  the  step  controller  motor,  moving  it  to 
the  unloaded  position.  As  the  motor  reaches  the  end  of 
its  stroke,  SCI  makes  contact  to  recycling  relay  Rl.  If 
the  current  interruption  through  the  various  safety 
switches  has  corrected  itself,  relay  Rl  becomes  ener¬ 
gized,  pulling  in  a  holding  contact  which  keeps  it  ener¬ 
gized  until  current  interruption  again  occurs.  The 
electrical  circuit  from  the  step  controller  motor  to  the 
thermo.stat  now  has  normally  closed  relay  contact  Rl 
opened  and  the  normally  open  contact  will  be  closed. 
The  thermostat  is  then  connected  to  the  step  controller 
motor  for  normal  operation,  so  that  if  its  temperature 
is  not  satisfied,  it  will  move  the  step  controller  motor 
to  increase  compressor  capacity.  As  the  step  controller 
rotates,  SCI  reverses  in  position  so  the  normally  open 
contact  clo.ses  and  starts  the  compressor  motor.  This 
same  circuit  also  provides  electric  current  to  the  heater 
circuit  of  the  oil  failure  switch  and  to  the  other  step 
controller  switches  which  regulate  the  individual  sole¬ 
noid  valves.  A  further  increase  in  thermostat  require¬ 
ments  will  rotate  the  motor  shaft  to  break  additional 
step  controller  switches  to  add  compres.sor  capacity. 
Where  the  inrush  and  or  sealed  circuit  current  exceeds 
the  rating  of  any  contacts,  separate  relays  should  be 
u.sed. 
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on  informotion  from  tho  Motoorologicol  OfReo  of  tho  Air 
Ministry,  London.  To  bo  usod  only  whon  moro  dotoilod 
invostigotion  of  iocol  climotic  condWons  is  not  foosiblo. 
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Eleva- 

Design 

tion, 
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Ft. 

Design 
Temp.  deg.  F 


Dry 

Bulb 


Wet 

Butt) 


Av 
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deg.F 


Country  and 

aty 


Ground 

Eleva- 

Design 

tion. 

M(mth 

Ft. 

Design 
Temp.  deg.  F 


Dry 

Bulb 


Wet 

Bulb 


Av 

Diurnal 

Range, 

deg.F 


Burma 


Akyab 

29 

^r 

95 

« 

*5 

Mandalay 

252 

May 

X06 

*9 

Mergui 

66 

^r 

95 

x6 

Rangoon 

18 

A^ 

102 

* 

2X 

Ceylon 

Colombo 

24 

Feb 

92 

80 

*5 

Trincomalee 

34 

May, 

96 

82 

*3 

Sept 

China 

Shanghai 

*3 

July 

98 

83 

x6 

Tientsin 

X3 

July 

xox 

82 

*7 

Hongkong 

Hongkong 

X09 

July, 

9* 

82 

9 

Aug 

India 

Allahabad 

322 

June 

*15 

20 

Bangalore 

302  z 

99 

* 

24 

Bombay 

37 

June 

93 

♦ 

xo 

Calcutta 

2Z 

May 

X03 

* 

*9 

Hyderabad 

1778 

May 

X09 

41 

24 

Madras 

S* 

May 

X07 

* 

*9 

New  Delhi 

7*4 

June 

X12 

* 

*9 

July 

X04 

*5 

Indonesia 

Balikpi^)an 

*3 

Jan 

90 

80 

X2 

Batavia 

(Jakarta) 

26 

Oct 

92 

79 

13 

Padang 

22 

Feb, 

9* 

79 

*3 

Mar 

Iraq 

Baghdad 

XII 

Aug 

1X7 

75 

34 

Basra 

8 

July 

114 

84 

23 

Mdsul 

730 

July 

1x6 

76 

37 

Israel 

Eilat 

7 

Aug 

XXX 

78 

25 

Haifa 

33 

May 

xoo 

78 

x8 

Aug 

93 

83 

*4 

Jerusalem 

2485 

June 

97 

70 

25 

Japan 

Hiroshima 

100 

Aug 

94 

79 

x6 

Nagasaki 

436 

July 

92 

80 

X2 

Osaka 

10 

Aug 

95 

80 

x6 

Sapporo 

56 

Aug 

89 

75 

x8 

T6ky6 

19 

Aug 

92 

79 

*4 

Jordan 


Amman 

1548 

Aug 

xoo 

72 

25 

Kashmir 

Srinagar 

5205 

July 

96 

* 

23 

Korea 

Seoul 

28s 

Aug 

95 

79 

x6 

(Kydngsmig) 

Lebaimn 

Beirut 

XXX 

Aug 

92 

78 

*5 

M^ya 

Kt^  Lumpur 

127 

May 

95 

83 

*7 

Penang 

*7 

Mar 

94 

82 

x8 

Singiqxtre 

33 

May 

92 

83 

*4 

Manchuria 

Mukden 

X4I 

July 

95 

78 

x8 

North  Vietnam 
Hanoi 

53 

June 

xoo 

86 

*4 

Pakistan 

Chittagong 

87 

Apr 

94 

* 

x6 

Karachi 

*3 

May 

X02 

86 

*4 

Lahore 

702 

Juite 

1*5 

78 

27 

Narayanganj 

26 

July 

May 

*09 

96 

86 

e 

20 

*5 

(near  Dacca] 
Quetta 

5490 

July 

xox 

73 

30 

Persia  (Iran) 
Isfahan 

58x7 

July 

X03 

69 

3* 

Meshed 

3*04 

July 

99 

v 

29 

Tehran 

4002 

July 

X04 

« 

*7 

Philippines 

Manila 

47 

May 

97 

85 

x8 

Siam  (Thafland) 
Bangkok 

7 

Apr 

*01 

84 

x8 

South  Vietnam 
Saigon 

30 

Apr 

98 

84 

*9 

Syria 

Esh  Shim 

2362 

Aug 

*05 

73 

35 

(Damascus) 

Turkey 

Anluira 

2825 

July 

96 

69 

27 

Izmir  (Smyrna)  92 

Aug 

XOX 

76 

23 

U5.S.R.  (A^) 
Vladivostok 

94 

July 

8s 

72 

XX 

*  No  suitable  data  available  on  which  to  base  design  wet  bulb. 

REFERENCE  DATA-AIR  CONDITIONING,  HEATING  AND  VENTILATING 

February,  1^1 


Countiy  and 

Ground 

Eleva¬ 
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Av 
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tion, 

Ft. 
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Dry 

Bulb 

Wet 

Bulb 
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Australmia 

Australia 

Adelaide 

140 

Jan 

108 

74 

U 

Albany 

41 

Feb 

9X 

72 

15 

Brisbane 

137 

Dec 

96 

77 

z8 

Canberra 

1837 

Jan 

97 

70 

37 

Cloncurry 

633 

Jan 

108 

77 

22 

Hobart 

177 

Jan 

9X 

68 

z8 

Kalgoorlie 

1247 

Jan 

108 

74 

29 

Launceston 

2S3 

Feb 

89 

69 

34 

Melbourne 

“5 

Jan 

102 

74 

21 

Perth 

197 

Jan 

102 

75 

22 

Port  Darwin 

97 

Nov 

98 

83 

16 

Sydney 

138 

Jan 

95 

75 

X3 

Townsville 

48 

Feb 

94 

8z 

12 

New  Guinea 

Port  Moresby 

126 

Dec 

94 

83 

14 

New  Zealand 


Auckland 

85 

Jan 

79 

67 

13 

Christchurch 

33 

Jan 

86 

67 

X7 

Dunedin 

240 

Jan 

82 

66 

z6 

Wellington 

415 

Feb 

78 

67 

X3 

Pacific  Ocean 

Fiji  Is.  (Suva) 

20 

Feb, 

Mar 

91 

81 

12 

Gilbert  Is. 

9 

Dec 

93 

82 

10 

(Tarawa) 

New  Britain 

41 

Nov 

95 

84 

18 

(Rabaul) 

New  Caledonia 

30 

Jan 

93 

80 

14 

(Noumea) 

South  Amorica 


Argentina 


Bahia  Blanca 

95 

Jan 

102 

76 

26 

Buenos  Aires 

89 

Jan 

97 

79 

22 

Cordoba 

1388 

Jan 

104 

78 

27 

Mendoza 

2625 

Jan 

102 

77 

30 

Bolivia 

LaPaz 

12001 

Nov 

74 

58 

35 

Brazil 

Belem  (Para) 

43 

Nov 

93 

86 

X9 

Manaos 

144 

Oct 

96 

81 

16 

Rio  de  Janeiro 

201 

Jan 

94 

79 

IZ 

Santos 

10 

Jan 

97 

81 

Z2 

Country  and 

Ground 

Ekvar 

Design 

Design 
Temp.  deg.  F 

Av 

Diurnal 

aty 

tion, 

Ft 

Month 

Dry 

Bulb 

Wet 

Bulb 

Range, 

deg.F 

British  Guiana 
Georgetown 

6 

Sept, 

Oct 

89 

79 

zz 

British  Honduras 
Belize 

i 

X7 

Oct 

90 

84 

14 

Chile 

Antofagasta 

Santiago 

Valparaiso 

308 

Z706 

*35 

Jan 

Jan 

Feb 

80 

93 

8t 

71 

70 

68 

X3 

33 

16 

Colombia 

Bogota 

8678 

Mar 

73 

60 

X7 

Ecuador 

Quito 

9446 

Sept 

80 

63 

28 

Guatemala 

Guatemala 

4855 

May 

87 

73 

34 

Paragiuty 

Asuncion 

456 

Jan 

103 

84 

34 

Peru 

Lima 

394 

Feb 

88 

76 

z6 

Venezuela 

Maracaibo 

20 

Aug, 

Sept 

98 

84 

17 

Barbados 

Bridgetown 

West  Indius 

zSz  Sept  89 

8z 

13 

Bermuda 

Hamilton 

IS* 

Aug 

90 

79 

C2 

Cuba 

Havana 

80 

Sept 

93 

80 

X3 

Dominica 

Roseau 

60 

May 

94 

80 

19 

Haiti 

Port-au-Prince 

t2I 

July 

98 

78 

20 

Jamaica 

Kingston 

ZZO 

Aug 

93 

83 

17 

St.  Kitts 

La  Guerite 

157 

Sept 

88 

80 

zo 

Trinidad 

Port  of  Spain 

73 

May 

93 

79 

19 

(Dw  tabi*  it  condudad) 
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How  to  Evaluate 


Performance  of  Air  Conditioners 
At  Off -Design  Conditions — Part  2 


HIDEO  SUENAGA  and  TAKASHI  OTAKI 

Mitsubishi  Heavy-Industries,  Reorganized,  Ltd. 
Nagoya,  Japan 


Concluded  from  last  month,  the  article  describes  a  new  method  by  which  the 
performance  of  an  air  conditioner  over  a  wide  range  of  entering  air  conditions 
can  be  predicted.  The  symbols  were  defined  in  Part  I. 


The  Coil  Characteristic,  K 

Factors  that  influence  the  value 
of  the  coil  characteristic,  K  are: 
air  weight  flow  rate,  G;  heat  coil 
resistance,  R\  contact  factor,  and 
coil  surface  area,  Ag.  For  a  given 
air  conditioner,  the  coil  surface 
area  Ag  remains  constant. 

G  varies  according  to  the  inlet 
air  conditions,  fan  speed  and  coil 
air  resistance.  In  Fig.  8  weight 
flow  is  plotted  against  inlet  air  wet 
bulb  temperature  for  a  given  air 
conditioner  fan  speed. 

The  coil  heat  resistance,  overall 
heat  resistance  minus  air  side  heat 
resistance,  includes  refrigerant  side 
heat  resistance,  fin  metal  resistance, 
and  resistance  due  to  the  condensed 
water  film.  In  Fig.  9  coil  heat  re¬ 
sistance,  R',  coil  heat  flux,  q,  in 
kilocalories  per  square  meter  per 
hr;  and  refrigerant  flow  rate  G„ 
in  kilograms  per  hour;  for  various 
inlet  air  wet  bulb  temperatures  are 
shown.  The  circular  dots  are  ex¬ 
perimental  values;  the  solid  lines 
indicate  the  computed  value. 

In  computing  the  refrigerant  side 
heat  transfer  coefficient  of  Refrig¬ 
erant  12  (CCI2F2),  the  following 
relation  was  used:® 

=  0.0235 - , 

d 

Real  per  (hr)  (sq  m)  (deg  C)  (7) 


10  15  20  25 

Entering  air  WB  temp.,  degC 

Fig.  8.  Air  weight  flow  rate  varies 

according  to  inlet  air  conditions. 

All  calculated  values  of  R  lie  be¬ 
low  the  experimental  values.  This 
is  because  the  authors  used  the  low¬ 
er  refrigerant  temperatures,  rather 
than  the  actual,  and  neglected 
superheat  effect  and  condensate 
film  resistance,  which  is  negligible. 

Contact  factor  depends  on  the 
value  of  G  and  air  side  heat  trans¬ 
fer  coefficient,  ^3.  Air  side  heat 
transfer  coefficients  are  obtained 
from  the  experimental  by-pass 
(BF)  factors  of  a  four-row  coil 
using  the  relation 

BF  =  exp(— As  AglGCp) 

The  air  side  heat  transfer  co¬ 
efficients,  hs,  thus  obtained  are 
used  to  determine  Nusselt  numbers. 
The  Nusselt  numbers  are  plotted 
against  the  Reynolds  numbers  based 
on  the  maximum  air  velocity 
through  the  minimum  net  opening 
area  at  the  coil  face  (not  face 
velocity).  The  solid  line  on  Fig.  10 


Pig.  9.  R,  q,  and  Gr  vs.  entering  wet 
bulb  temperature. 


400  600  1000  2000  6000 
Reynolds  Number,  Nr, 


Pig.  10.  vs.  Nrs  based  on  maxi¬ 
mum  air  velocity  through  the  mini¬ 
mum  net  opening  area  at  coil  face. 
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compares  the  experimental  Nusselt 
number  and  that  computed  from 
Holladay’s  equation:® 


Fig.  1 1.  Relation  between  the 
sensible  heat  factor  and  the  air 
side  heat  transfer  coefficient. 


Nu  1=0.18 

=  0.16  (Njje)®  ”  if  Npr  =  0.71 

Also  in  Fig.  10  (upper  curve)  is 
the  relation  suggested  by  Aoki^. 

Air  side  coefficients  obtained  by 
the  experiments  at  NRe'=  1500  are 
also  plotted  against  the  sensible 
heat  ratio  as  indicated  in  Fig.  11. 
It  is  interesting  to  note  that  the 
air  side  coefficient  decreases  as  the 
sensible  heat  factor  increases.  This 
phenomena  may  be  explained  by  the 
effect  caused  by  the  condensed 
water  film  or  droplets  on  the  coil 
surface.  The  condensed  water  film 
may  restrict  the  air  flow  passage, 
thus  causing  the  higher  air  velocity, 
which  in  turn  increases  the  air  side 
coefficient;  or,  the  condensed  water 
droplets  may  actually  increase  the 
heat  transfer  surface,  or  may  act 
as  a  turbulating  medium,  which 
also  increases  hj.  Using  the  rela¬ 
tions  depicted  in  Fig.  7,  8  and  11, 
the  contact  factors  of  the  air  con¬ 
ditioner  are  found  to  lie  in  the  zone 
illustrated  in  Fig.  12. 

Fig.  13  shows  the  zone  of  coil 
characteristics,  K,  as  a  function  of 
the  wet  bulb  temperature  entering 
the  air  conditioner. 


Predicting  Performance 

Once  accurate  values  of  A  at  a 
given  inlet  condition,  and  the  sys¬ 
tem  low  side  refrigerant  pressure 
drop  are  established,  it  is  possible 
to  predict  air  conditioner  perform¬ 
ance  with  a  reasonable  accuracy 
by  adjusting  K,  G  and  CF,  depend¬ 
ing  upon  the  entering  wet  bulb. 

By  using  the  surface  temper¬ 
ature  sheet,  including  condensing 
capacity  curves,  such  as  shown  in 
Fig.  4,  very  accurate  values  of  t, 
and  K  can  now  be  predicted,  in 
spite  of  the  fact  that  the  value  of 
K  varies  considerably. 

If  the  estimated  value  of  K  is 
smaller  than  the  true  K,  the  bal¬ 
ance  line  XY  in  Fig.  4  moves  to¬ 
ward  the  higher  value  of  t,  and 
vice  versa,  thus  yielding  the  ac¬ 
curate  value  of  t,.  For  instance, 
if  air  enters  the  coil  at  27  deg  C 
(80.6  deg  F)  and  50%  rh,  and 
CF  '=  0.8,  the  values  of  t,  are  13.1 


40  50  60  70  80  90  100 
SHF,  percent 


10  15  20  25 

Entering  air  WB  temp.,  degC 


Fig.  12.  Coil  contact  factor 
zone  as  a  function  of  entering 
air  wet  bulb  temperature. 


Fig.  13.  The  coil  characteristic 
zone  plotted  against  entering 
air  wet  bulb  temperature. 


Fig.  14.  Extent  of  error  in  cal¬ 
culated  cooling  capacity  of  air 
conditioner,  as  a  function  of 
entering  wet  bulb  temperature, 
using  the  method  developed  in 
this  article. 


Rg.  1 5.  Cooling  capacity  of  the 
experimental  air  conditioner 
compared  to  calculated  capa¬ 
city,  as  a  function  of  entering 
air  wet  bulb  temperature. 
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COMPUTATIONS  AND  SPECIFICATIONS  FOR  EXPERIMENTAL  AIR  CONDITIONER 

(Authors'  work  sheets) 


TABLE  1- COMPUTED  PERFORMANCE.  NEGLECTING  FAN  REHEAT  EFFECT 


Refrigerant  s\:bcooling, 
measured 


MiEimnaiiaBawjwfcMPii 

EfUEfliSnBiaBSlSflBElEDBXlBZl 

iti’itijanoiEHEaiwjaryqi/ijf  iHWiiCT 

lEfluiarM'flKul 

isiiEaiEaiEDiEniBiBaEaBxiBa 

lEFlIEEIIlEIEQlCaiDIEaiBBEmzs 

fBggmgiizainimggfi^iECTm 


TABLE  3 -COMPUTED  PERFORMANCE 
AT  VARIOUS  AIR 
FLOW  RATES 


EiDnnminn 

nuafnunnnsi 

RFirin-?irfMRi.i 

nmnmmiim 

r:mf:mrTmum 

nsMEniw^iun 

BUCOiZlin] 

IDClflffllEgw*! 


BEi^a^a^mwnmtsaMnsMmM^awEm 

BilBaECTESaiEailEiiimilP;Bi«1HgF» 


Brror  (a-b)/a 


Cooling  cap.,  computed,  kcal/hr 
C  [  X  100  ltcal/hr.Btu/hr)Btu/^ 


U^W^T3M^fsm^3Mf’iariam¥FrmiaMnxm 
jggeaMBnagMPCTHTaBEiaDgMcgfagia 
BiffuragOigaimi 


Sensible  heat  factor,* 


measured 

Evaporating  temperature - 5-^ 

computed  o. 


i9E9iEESiBS9BOEZ9B39EZ3iaiBQE{El 

\mBmmrmmKmm¥mm!Tmm!mmmmmwwmwrm 

ifHaKgaKrg»;/<iFBiBagEMigBigft«iiFi 


Coll  surface  temp. 


measured 

Of 

computed  *C 

Op- 

error  °C 


itEBKEBipgEiBgaigBEMEjamjroaiim 

li^giroipansi^gigiryiipm 
_ jBBamaiBiBJfjaiiEiBaizii 

iBgHBaHamangigfg^iwawgifai 

MSEI1BHBQ3 


BUEailEBBE] 

EBgWgiiraBFH 


E31BSIEQB1] 

ggiggegiEni 

g?aBtipgieiEi 

miTlPTlI?! 

mragaga 

iCTiggigMini 

rT¥iyBgiiT7afrfi 

fTOifiTOnrairyi 

bilPfUBOBTl 


Notes:  1.  Computation  based  on  the  following  values:  K*2,l5,  CF>0.81,  Q«60li0  at 
S°C  (9®y)  refrigerant  s^>erheat  and  5®C  (9°r)  eubcoollng. 

2.  a*-from  air  side;  b*-from  condenser  side. 


TABLE  2  ■  COMPUTED  PERFORMANCE,  INCLUDING  FAN  REHEAT  EFFECT 


HEngpuaKimw^imigBa 


Notes:  1.  Computations  for  tests  2k  and 
25  are  based  on  K*2.li7,  CF«0,7lt, 
0"8860;  for  tests  26  and  27,  K» 
1.36,  C?V).81i.  and  G-UiOO. 

2.  Refrigerant  sigMrheat  and  s:4)- 
coollng  are  both  assuaed  to  be 
5°C  (9  T)  for  all  tests. 

3.  a*-from  air  side;  b*-from  con¬ 
denser  side. 


mwn»/T>JKTdm!iiiiinmPFtJifcflmjg»ig 

feiiZ7HI31r#»mdBWBgKiJrojgiaKZH 

WUl  IJ9J  i/IJ  kMl  Vl.n  Pffl  WiMi  EZH  WZE  FTH 


Error  (a-b)/a 


TABLE  4  ■  SPECIFICATIONS 
OF  EXPERIMENTAL  COIL 


Cooling  cap.,  computed,  kcal/hr 
C  (  X  100  kcal/hr  tVhr  )B tiVhr 


¥i7JtJffjmiia2va&iiFttisaagmBn 

BRgp-Htggisg^ggiyiBiFjiK^esyiffiBi 

EO 

_ Bwaiyci 

■araigflEHBEHBHBgMaEMgEl 

irfucairiJUUKSHEgBQaggEginggi 

gjyiKMgngaiaHiBgipgugBiKgggi 

miigyjgggiggiEgiaggniiEHgHiisg 

EafgiiBiiPiEiiiBggBtmigniypp^ 

mi  Bxi  na  cs  nn  B  Kia  lira  im  im 

pgiiaginBHF?SBH7iiMWPggi7nwgHPWi 
m  BSn  EQ  B5S  BB  B91  pzni  BD  Bsn 


Notes:  1.  Cnputatlon  based  on  the  following  values:  K-1.91,  C^C,76  ,  0*60li0  at 
5°C  (9°T)  refrigerant  superheat  and  $'*C  (9®F)  s<i>coollnc. 

2.  Entering  air  Is  the  same  condition  as  In  TUsle  1. 

3.  a*-fron  air  side;  b*-from  condenser  side. 
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deg  C  (55.6  deg  F),  13.3  deg  C 
(55.9  deg  F),  13.5  deg  C  (56.3  deg 
F),  13.6  deg  C  (56.5  deg  F),  13.7 
deg  C  (56.7  deg  F)  corresponding 
respectively  to  K  =  2.5,  2.25,  2.0, 
1.75  and  1.5. 

Now,  the  values  of  K,  CF,  and  G 
are  chosen  at  the  inlet  air  condi¬ 
tion  specified  by  ASRE  Standard 
210-58  at  26.7  deg  C  dry  bulb  (80 
deg  F  dry  bulb),  19.4  deg  C  wet 
bulb  (67  deg  F  wet  bulb).  Coil  total 
capacity,  sensible  heat  factor,  re¬ 
frigerant  temperature,  4  and  coil 
surface  temperature,  f,  are  com¬ 
puted  for  all  possible  values  of  K 
indicated  in  Fig.  13  based  upon  K, 
CF,  and  G  at  the  ASRE  standard 
inlet  conditions.  Deviation  of  the 
total  capacity  due  to  the  variation 
of  A  is  ±  3% ;  sensible  heat  fac¬ 
tor,  ±  0.02;  tg,  ±.  0.3  deg  C  (0.5 
deg  F) ;  and  ±  1.3  deg  C  (2.5  F). 

This  is  very  encouraging,  because 
the  variations  of  K,  G  and  CF, 
which  depend  upon  entering  air 
conditions,  do  not  influence  the  coil 
performance  computation  more  than 
the  aforementioned  deviations.  See 
Fig.  14. 

If  fan  heat  is  added  to  the  com¬ 
puted  coil  performance,  the  follow¬ 
ing  corrections  are  nece.ssary: 

The  coil  surface  temperature  (or 
ADP)  decreases  0. 1-0.5  deg  C  (0.2- 
0.9  deg  F)  due  to  the  added  sensible 
heat.  Leaving  air  dry  bulb  in¬ 
creases  0.3-0.5  deg  C  (0.5-0.9  deg 
F).  Contact  factor  increases  0.03- 
0.07.  Sensible  heat  factor  decreases 
0.01-0.02.  Therefore,  fan  heat  has 
a  very  minor  effect. 

Experimental  Check 

Table  1  is  a  record  of  the  test 
conditions  and  performances  of  an 
air  conditioner.  The  imposed  super¬ 
heat  is  5  deg  C  (9  deg  F),  the  sub¬ 
cooling,  5  deg  C  (9  deg  F).  The 
computed  values  in  Table  1  are 
based  on  the  average  K  and  CF  of 
the  overall  experimental  points,  and 
evaporator  temperature  is  assumed 
3.5  deg  C  (6.3  deg  F)  higher  than 
the  saturated  suction  compressor 
inlet  temperature.  Fan  heat  is 
neglected.  Table  2  is  a  record  of 
the  same  data  with  fan  heat  taken 
into  consideration  in  computing 
performance. 

The  3.5  deg  C  (6.3  deg  F)  differ¬ 
ence  between  the  evaporating  tem¬ 


perature  and  the  saturation  suction 
compressor  temperature  is  deter¬ 
mined  from  the  equivalent  temper¬ 
ature  value  corresponding  to  the 
sum  of  the  measured  coil  pressure 
drop,  0.1  kg  per  sq  cm  (1.4  psi), 
and  suction  line  pressure  drop,  0.3 
Kg  per  sq  cm  (4.3  psi).  This  is 
rather  too  high,  giving  a  balanced 
refrigerant  temperature  and  con¬ 
densing  unit  capacity  that  is  too 
low.  In  this  experiment,  the  cool¬ 
ing  capacity  obtained  from  the  air 
side  and  condenser  side  agree  with¬ 
in  6%,  which  satisfies  ASRE 
Standard  16-56. 

Fig.  15  illustrates  the  cooling  ca¬ 
pacity  of  the  test  air  conditioner 
as  related  to  the  entering  air  wet 
bulb  temperature.  The  unit  cooling 
capacity  almost  linearly  increases 
as  the  entering  wet  bulb  temper¬ 
ature  increases. 

Table  3  illustrates  the  unit  per¬ 
formance  when  the  air  volume  flow 
is  varied.  The  computed  perform¬ 
ance  also  shows  very  good  agree¬ 
ment.  In  this  computation,  the  au¬ 
thors  used 

Nj,„  =  0.16N«/« 

for  the  air  side  heat  transfer  co¬ 
efficient,  and  equation  (7)  for  the 
refrigerant  side  heat  transfer  co¬ 
efficient  based  on  the  experimental 
average 

Gr  —  700  Kg  per  hr  (1410  Ib/hr) 
and 

q  =  7,500  Kcal  per  (sq  meter)  (hr) 
(2760  Btu  per  (hr)  (sq  ft) 

Table  3  indicates  that  the  air 
flow  rate  influences  the  cooling  ca¬ 
pacity  very  little.  If  air  flow  rate 
is  increased  1.4  times,  the  resulting 
cooling  capacity  increases  only  5%. 
If-  air  flow  rate  is  reduced  to  70%, 
capacity  reduction  is  only  3%. 

Table  4  gives  coil  construction 
and  dimensions. 

Limitation  of  the  Method 

(1)  The  method  applies  only 
when  the  sensible  heat  factor  is  less 
than  unity.  (2)  Water  cooling  coils 
are  not  conveniently  analyzed  by 
this  method.  (3)  Assumptions 
as  stated  in  (Part  1),  “Conditioner 
Coil  Analysis,”  must  be  met.  (4) 
The  capillary  tube  expansion  sys¬ 
tem  is  not  covered  by  this  analysis. 
(5)  Further  modification  of  the 


analysis  is  necessary  to  apply  it  to 
an  air-cooled  air  conditioner.  (6) 
When  entering  air  relative  humid¬ 
ity  is  exceedingly  high,  the  error 
increases. 

Conclusions 

Air  conditioner  testing  equip¬ 
ment,  test  results,  and  a  new 
method  of  predicting  unit  per¬ 
formance  have  been  presented.  In 
conclusion,  it  can  be  stated  that : 

(1)  The  method  of  predicting 
coil  surface  temperature  (or  ADP) 
using  the  coil  characteristic  K  and 
STDL  introduced  by  T.  Kusuda  has 
been  verified  by  these  experiments. 
The  method  is  very  useful  in  pre¬ 
dicting  air  conditioner  performance. 

(2)  (Condensing  unit  capacity 
curves  have  been  applied  to  the 
Kusuda  surface  temperature  chart. 
As  a  result,  one  can  now  find  the 
balance  point  of  the  coil  and  con¬ 
densing  unit  on  a  single  psychro- 
metric  chart. 

(3)  Various  factors  influencing 
air  conditioning  unit  performance 
were  individually  analyzed  and 
tested.  The  authors  found  that 
those  factors,  determined  at  a  given 
entering  air  condition,  can  be  ap¬ 
plied  to  all  other  entering  air  con¬ 
ditions  within  a  small  error  in  pre¬ 
dicting  performance. 

(4)  The  limits  of  application  of 
the  method  have  been  determined. 
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CONTROL  OF  FUME 


from  Electric  Steel  Melting  Furnaces 


R.  T.  PRING 


In  this  conclusion  of  a  2-part  article,  various  fume  control 
arrangements  are  assessed,  ventilation  rates  computed, 
and  gas  cleaning  methods  and  equipment  are  described. 

Shell  Evacuation:  The  range  of  applicability  of  di¬ 
rect  shell  evacuation  of  electric  steel  furnaces  is  the 
subject  of  current  research.  For  large  (15-ft  diameter 
and  upward)  furnaces  melting  “op)en  hearth”  grade 
steel,  shell  evacuation,  in  conjunction  with  sensitive 
furnace  pressure  control,  has  been  successful.  There 
are  at  least  three  operating  installations  employing 
this  principle  in  conjunction  with  water  spray  cooling 
of  the  hot  furnace  gases.  In  another  installation,  in 
which  two  10-ft  diameter  furnaces  are  ventilated  by 
shell  evacuation,  certain  undesirable  metallurgical  side 
effects  have  become  apparent.  These  include  chilling 
of  the  slag,  excessive  oxidation  during  the  refining 
period,  and  excessive  electrode  consumption.  Still  an¬ 
other  installation  involving  a  single  8-ft  diameter  fur¬ 
nace  has  not  operated  long  enough  to  provide  reliable 
information. 

Significant  research  is  under  way  at  the  McKeesport, 
Pennsylvania  plant  of  Firth  Sterling,  Inc.  under  the 
joint  sponsorship  of  several  electric  furnace  steel  pro¬ 
ducers  in  Allegheny  County,  Pennsylvania.  Figure  11 
is  a  diagram  of  the  test  installation.  As  a  result  of 
this  test  prc»gram,  the  operators  have  concluded  that 
shell  evacuation  is  entirely  feasible  in  connection  with 
smaller  9-ft  furnaces  even  when  special  alloys  are 
produced  by  the  double  slag  process.  It  is  probable, 
however,  that  electrode  consumption  is  increased. 


crease  in  electrod.e  consumption  (smaller  furnaces), 

(3)  need  for  sensitive  furnace  pressure  controls,  and 

(4)  the  need  for  controlled  auxiliary  gas  cooling. 

Table  7  compares  each  of  the  available  methods  of 

electric  steel  furnace  ventilation. 

Determination  of  Ventilation  Rates 

The  selection  of  the  proper  ventilation  capacity  will 
insure  the  following : 

(1)  Adequate  control  of  the  furnace  fume  and  gases 
at  the  source. 

(2)  Protection  of  the  roof-mounted  hood  from  dam¬ 
age  due  to  overheating. 

(3)  Cooling  the  gases  and  ventilation  air  to  the 
proper  temperature  for  subsequent  handling. 

With  the  roof-mounted  hood,  particularly  the  type 
which  encompasses  the  entire  roof  area,  a  ventilation 
capacity  adequate  to  control  the  furnace  emissions  is 
usually  sufficient  to  prevent  heat  damage  to  the  hood 
and  to  provide  a  final  gas  temperature  suitable  for  con¬ 
venient  handling  of  the  exhaust  gases.  With  the 
smaller,  close  fitting,  roof-mounted  hood,  this  is  not 
necessarily  the  case,  but  further  operating  experience 
is  desirable  before  conclusions  may  be  drawn.  In  all 
cases  of  direct  shell  evacuation,  auxiliary  gas  cooling 
is  required,  and  the  primary  ventilation  rate  is  a  func¬ 
tion  of  and  is  affected  by  the  degree  of  pressure  con¬ 
trol  required  within  the  furnace. 

No  reliable  method  is  known  for  estimating  the 
actual  volume  of  incandescent  gases  emitted  from  an 


Total  Air  Volume 

On  the  premise  that,  for  adequate  but 
not  excessive  furnace  ventilation  by  shell 
evacuation,  the  quantity  of  hot  gases 
withdrawn  is  comparable  to  that  emitted 
from  the  furnace  when  equipped  with  a 
roof-mounted  exhaust  hood,  it  may  be 
concluded  that  the  total  air  volume,  when 
tempering  air  is  employed  for  gas  cool¬ 
ing,  is  roughly  the  same  for  each  ventila¬ 
tion  method.  Tempering  air  cooling  ap¬ 
pears  most  feasible  in  the  ventilation  of 
smaller  furnaces;  for  large  installations, 
the  economy  in  gas  volume  to  be  treated 
greatly  favors  water  spray  cooling. 

Balanced  against  the  desirable  com¬ 
pactness  and  convenience  of  the  shell 
evacuation  method  are :  ( 1 )  possible  met¬ 
allurgical  side  effects,  (2)  probable  in- 


Pig.  1 1.  Diagram  of  test  set-up  for  evaluation  of  direct  shell  evacuation 
of  small  furnaces  at  Firth  Sterling,  Inc.,  McKeesport,  Pa. 
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TABLE  7— COMPARISON  OF  ELECTRIC  FURNACE  VENTILATION  METHODS 


1 

Item 

General  Ventilation 

Local 

Exhaust  Ventilation 

Natural 

Draft  Roof 
Ventilation 

1  Mechanical 

1  Draft  Roof 

1  Ventilation 

Canopy 

above 

Craneway 

Canopy 

below 

Craneway 

1  Semi-  I 

enclosing 
'  Hood 

Roof-  . 

Mounted  1 

'  Hood 

Evacuated 

Shell 

Ventilation 

Fume  eliminetion 

Erratic  — 

Erratic  — 

Good 

Good 

Nearly 

Complete 

Complete 

poor 

Poor 

complete 

Air  temp.,  normal  maximum 

Low 

Low 

Low 

Low 

ISO  F 

250  F 

2600  F 

Cooling  required 

No 

No 

No 

No 

No 

No 

Yes 

By-pass  required 

No 

No 

No 

No 

No 

Some  cases 

Yes 

Interference  with  Operator 

No 

No 

No 

Movable 

Movable 

Rarely 

No 

Hood 

Hood 

Interference  with  Metallurgy  No 

No 

No 

No 

No 

No 

Debatable 

Furnace  changes  required 

No 

No 

No 

No 

No 

Occasion- 

No 

ally 

Electrode  Consumption 

No 

No 

No 

No 

No 

No 

Probable 

increase 

increase 

increase 

increase 

increase 

increase 

increase 

Roof  life 

No 

No 

No 

No 

No 

Debatable 

Probable 

decrease 

decrease 

decrease 

decrease 

decrease 

decrease 

Effect  of  weather 

Critical 

Important 

Slight 

Slight 

None 

None 

None 

Required  air  vol. 

High 

High 

2nd  high 

3rd  high 

4th  high 

Moderate 

Lowest* 

Hood  and  duct  deterioration  None 

None 

None 

None 

Minor 

Possible 

Possible 

Order  of  system  cost 

1 

2 

7 

6 

4 

3 

5 

(with  fume  collection) 

(no  col- 

(no  col- 

1  =  low 

lector) 

lector) 

Building  drafts  nullify 

Yes 

Yes 

Yes 

Yes 

Partially 

No 

No 

Winter  heat  loss 

High 

High 

High 

High 

Moderate 

Moderate 

None 

•With  spray  cooling 

arc  furnace;  however,  measurements  made  on  existing 
installations  employing  roof-mounted  hoods  have  per¬ 
mitted  heat  balance  calculations  which  approximate 
the  actual  quantity  of  primary  furnace  gases  which 
become  mixed  with  the  exhaust  ventilation  air.  The 
relationship  of  the  weight  of  furnace  gas  to  that  of 
the  total  weight  of  gases  handled  by  the  exhaust  venti¬ 
lating  system  is  expressed  in  the  following: 

CAt,  -  W,  =  C.  -  t.)  W,  +  Cw  -  t.) 

W,  +  W^  =  W^- W, 

Since  the  value  of  —  t.)  (for  air  cooling)  is 

small  respecting  the  total,  it  may  be  safely  ignored, 
and  the  relationship  becomes 

where 

Cg,  C.,  and  Cw  '=  Specific  heats  (constant  pres¬ 
sure)  of  furnace  gas,  ambient 
air,  and  water  vapor,  respec¬ 
tively 

tf,  tm,  and  =  temperature,  degrees  F,  of 
gas,  the  gas-air  mixture,  and 
the  ambient  air,  respectively 
IF,,  and  =  Weight,  gas,  mixture,  air  and 
water  vapor,  respectively. 

The  value  of  may  be  obtained  from  volume  meas¬ 
urements  of  existing  furnace  ventilation  systems  con¬ 
verted  to  weight  basis.  Judgment  is  required  in  mak¬ 
ing  corrections  to  furnace  gas  volumes  obtained  from 


operating  installations  for  application  to  non-venti- 
lated  furnaces. 

Typical  values  of  Wg  per  ton  metal  poured  follow: 


Type  Melt 

Tons/Hr 

Wg.  Ib/Ton* 

Est.  tg.  F 

High  Carbon 

2.6 

2100 

3000 

High  Carbon 

8.2 

2070 

3000 

Stainless 

8.25 

1265 

3000 

*  Measurements  made  during  oxygen  lancing. 


Theoretically,  for  a  given  furnace  and  type  of  melt, 
the  value  of  Wg  should  be  the  same  for  any  given 
method  of  fume  control;  however,  it  seems  reasonable 
to  allow  a  factor  of  safety  in  applying  these  calcula¬ 
tions  to  direct  shell  evacuation.  Once  the  value  of  Wg 
is  approximated,  the  system  capacity  for  shell  evacua¬ 
tion  may  be  calculated  depending  on  the  method  of  gas 
cooling  selected. 

Because  of  the  problems  incurred  in  studying  the 
operation  of  an  existing  system  and  applying  the  re¬ 
sults  to  another  unventilated  furnace,  the  above  rela¬ 
tionships  are,  of  theoretical  interest  in  most  cases. 
Nearly  all  the  ventilation  capacity  data  so  far  obtained 
are  based  on  the  use  of  roof-mounted  furnace  hoods. 
The  following  tabulation  of  recommended  ventilation 
capacities  for  roof-mounted  hoods  is  based  on  the 
stated  melting  rate  and  power  consumption  and  will 
result  in  ventilation  gas  temperatures  normally  about 
150  deg  F  with  surges  to  not  over  275  deg.  These  ca¬ 
pacities  must  be  increased  by  approximately  15%  if 
oxygen  lancing  is  practiced. 
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Furnac* 
Roof  Ring 
Diamafar,  Ft 

Maximum 

Charga, 

Tons 

Malt  Rata, 
Tont/Hr* 

KWHAon* 

CFM  @  150  F 

6 

1 

1.0 

550 

9,000’ 

7 

2 

1.6 

550 

11,000 

7.5 

3 

2.0 

550 

13,200 

9 

6 

3.0 

525 

18,400 

II 

10 

4.0 

525 

21,000 

12 

15 

6.0 

500 

28,000 

15 

25 

8.3 

500 

37,000 

18 

50 

12.5 

500 

54,600 

*  Changes  in  fhese  values  will  influence  cfm. 


The  temperature  of  furnace  gases  just  as  they  leave 
the  shell  is  difficult  to  measure  accurately,  and  present 
practice  assumes  that  it  approximately  equals  the  melt 
temperature.  Fig.  12  illustrates  the  temperature  surge 
during  the  “boil”  in  an  8400  lb  charge  furnace 
equipped  with  a  roof -mounted  hood  handling  2500 
cfm  per  ton  charged. 

The  use  of  previously  published  data  relating  rec¬ 
ommended  exhaust  system  capacities  to  furnace  size 
and  capacity  has  led  to  a  few  instances  where  furnace 
ventilation  was  inadequate  and  gas  temperatures  ex¬ 
cessive.  These  occurrences  tend  to  confirm  the  fact  that 
the  requirements  of  each  furnace  and/or  melt  shop 
differ,  justifying  careful  study  of  all  variables  in  sizing 
fume  control  equipment. 


0  20  40  60  80  100  120 

Melting  cycle  ■  time  in  minutes 


Rg.  12.  Ventilation  gas  temperature  vs.  phase  of  the 
heat  in  an  8500  lb  charge  furnace  ventilated  at  the  rate 
of  2500  cmf  per  ton  charged.  After  Kane,  J.  M.,  Trans. 
A.F.S.  48th  Annual  Meeting,  1944. 


Gas  Cleaning  Equipment 

If  it  is  desired  to  discharge  to  atmosphere  a  gaseous 
effluent  free  from  visible  solids,  it  is  necessary  to  clean 
the  furnace  ventilation  air  and  the  gases  to  a  final 
concentration  of  solid  contaminants  in  the  range  of 
0.025  to  0.03  grains  per  standard  cubic  foot.  This 
degree  of  gas  cleaning  can  be  accomplished  only  by  the 
most  efficient  equipment.  Ruled  out  because  of  inher¬ 
ently  low  collection  efficiencies  against  fine  particulate 
matter  are  such  devices  as  settling  chambers,  dry  cen¬ 
trifugal  or  inertial  type  collectors,  spray  chambers, 
etc.  The  following  types  of  gas  cleaning  equipment 
have  been  applied  in  electric  furnace  fume  control  in¬ 
stallations  with  varying  degrees  of  success: 

(1)  Wet  scrubbers. 

(a)  Orifice-type. 

(b)  High  energy-type. 

(c)  Rotary  disintegrators. 

(2)  Cloth  Filters. 

(a)  Tubular  type,  mechanically  shaken. 

(b)  Tubular  type,  reverse  air  cleaning. 

(3)  Electrostatic  Precipitators. 

Wet  Scrubbers:  Many  installations  of  orifice-type 
scrubbers  in  conjunction  with  roof-mounted  furnace 
hoods  have  been  made  to  abate  local  nuisance  prob¬ 
lems.  The  orifice-type  scrubber  is  capable  of  removing 
65  to  75%  by  weight  of  electric  furnace  fume.  Collec¬ 
tion  efficiencies  of  this  magnitude  may  satisfy  some  air 
pollution  codes;  however,  the  effluent  gases  contain 
visible  solids  to  the  extent  that  opacity  requirements 
are  generally  exceeded. 

Scrubbers  in  which  the  water  is  retained  or  re¬ 
circulated  must  be  constructed  of  corrosion-resistant 
materials  or  protected  by  the  regulated  addition  of 
neutralizing  reagents  to  counteract  dissolved  acids. 

High  energy  scrubbers  operate  in  the  range  of  12 
to  30  inches  w.g.  pressure  drop,  the  collection  efficiency 
generally  being  in  proportion  to  the  pressure  at  which 
the  devices  operate. 

In  an  eastern  steel  plant,  a  Venturi  scrubber  has 
been  installed  cleaning  65,000  cfm  of  gases  and  venti¬ 
lation  air  from  a  20-ft  diameter  furnace.  The  pressure 
drop  through  the  scrubber  is  24  inches  w.g.,  requiring 
a  600-hp  exhauster  motor.  Its  weight  efficiency  is  ade¬ 
quate  under  the  provisions  of  most  existing  air  pollu¬ 
tion  codes. 

Rotary  disintegrators  are  properly  classified  as  high 
energy  scrubbers.  In  a  mid-west  integrated  steel  plant, 
three  75-ton  and  two  200-ton  electric  furnaces  are 
exhausted  by  shell  evacuation  through  individual  spray 
chambers  into  a  common  duct  system.  Partially  cooled 
gases  pass  through  a  primary  cleaner  and  cooler  into 
steam  turbine  driven  45,000  scfm  rotary  disintegrators 
operated  in  parallel.  Entrained  moisture  leaving  the 
disintegrators  is  removed  in  rubber  lined  centrifugal 
water  eliminators.  The  system  capacity  is  50,400  scfm, 
and  each  disintegrator  is  rated ’at  650  hp.  Collection 
efficiency  reported  by  H.  W.  Peterson  in  AIME  Elec¬ 
tric  Furnace  Steel  Proceedings,  1056,  is  90%  by 
weight. 

Large  installations  of  high  energy  gas  scrubbing 
equipment  generally  include  rather  extensive  treat- 
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Rg.  15.  Mechanically  shaken  tubular  cloth  dust  collector 
cleaning  gases  from  furnace  in  Pig.  I.  Capacity,  32,500 
cfm.  Note  clean  stack.  Wheelabrator  Corp. 


Rg.  13.  Artist's  cross-section  of  mechanically-shaken, 
tubular  cloth  dust  collector  widely  used  for  electric 
furnace  fume  control.  Wheelabrator  Corp. 

merit  facilities  to  clarify  the  effluent  water,  thus  per¬ 
mitting  recirculation. 

Cloth  Filters:  Based  on  successful  pilot  testing  in 
Los  Angeles  County  in  1952,  more  than  50  electric 
steel  furnace  fume  control  installations  have  been 
made  employing  mechanically  shaken,  tubular  cloth 
filter  type  dust  collector's  in  conjunction  with  roof- 
mounted  or  canopy  hoods.  In  addition,  there  are  three 


baghouse  installations  utilizing  shell  evacuation  for 
furnace  ventilation.  Of  these,  two  include  mechani¬ 
cally  shaken,  tubular  filters  and  the  use  of  tempering 
air  for  cooling  the  furnace  gases.  The  other  spray- 
cools  the  gases  down  to  about  450  deg  F,  following 
which  the  gas  and  water  vapor  mixture  is  filtered  in  a 
tubular  baghouse  utilizing  silicone  treated  Fiberglas 
filter  bags  cleaned  by  reverse  air. 

Because  of  the  fineness  of  electric  furnace  fume,  it 
can  be  effectively  removed  from  the  filter  cloth  sur¬ 
faces  only  if  the  cloth  is  flexed.  Flexing  may  be  accom¬ 
plished  by  mechanical  shaking  of  the  filter  bags  or  by 
collapsing  them  with  reverse  air  (i.e.,  air  flowing 
through  the  filter  fabric  in  a  direction  opposite  to  the 
normal).  Bumping  or  jarring  cloth  envelopes  supported 
on  wire  frames  or  screens  has  not  been  effective  as  a 
method  for  removing  accumulated  dust  and  fume  from 
the  cloth  surfaces.  The  filter  bags  in  all  of  the  above 
installations  are  fabricated  from  woven  cloth  and,  in 
most  cases,  synthetic  fabrics,  such  as  Orion  and 
Dacron,  have  been  employed  because  of  (a)  the  gas 
temperatures  handled  and  (b)  the  corrosive  constitu¬ 
ents  in  the  furnace  gases  which  may  be  expected  to 
gradually  degrade  natural  fibers. 

Figure  13  is  a  typical  cross  section  of  a  tubular 
cloth  filter  dust  collector  equipped  with  a  mechanical 
bag  shaking  device,  representing  the  most  frequently 
employed  design  encountered  in  electric  steel  furnace 
fume  control  installations.  Figure  14  shows  a  large  bag- 
house  employing  reverse  air  cleaned  Fiberglas  filter 
bags.  This  unit  cleans  water  cooled  gases  from  the  shell 
evacuation  of  two  100-ton  furnaces  melting  “open 
hearth”  grade  steel.  Figure  15  illustrates  a  mechani¬ 
cally  shaken  cloth  filter  employing  Orion  bags  cleaning 
gases  from  the  furnace  illustrated  in  Figure  1-b.  Per¬ 
haps  a  half  dozen  installations  for  electric  steel  furnace 
gas  cleaning  have  been  made  employing  reverse  jet 
filters  and  felt  filter  bags.  At  the  high  air-to-cloth 
ratios  at  which  reverse  jet  filters  are  ordinarily  oper¬ 
ated,  there  have  been  some  difficulties  in  removing  the 


Fig.  14.  Pressure-type,  weather-protected  baghouse  em¬ 
ploying  treated  Fiberglas  bags  and  reverse  air  cleaning 
at  west  coast  steel  mill.  This  unit  filters  80,000  cfm  of 
spray-cooled  gases  from  the  direct  evacuation  of  two 
1 00-ton  furnaces.  R.  S.  Coulter. 
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Rg.  16.  Mechanically  shaken  tubular  bag  cloth  filter 
serving  two  electric  steel  melting  furnaces.  All  but  six  of 
the  original  Dacron  bags  in  the  four-year-old  installation 
at  National  Supply  Co.,  Torrance,  California,  are  still  in 
service.  Dracco  Div.,  Riller  Co. 

fine  furnace  fume  particles  imbedded  in  the  felt  filter 
media  by  the  action  of  the  travelinj?  air  jet. 

Figure  16  shows  a  mechanically  shaken  tubular  bag 
Dacron  cloth  filter  cleaning  ventilation  air  from  two 
electric  steel  melting  furnaces  which  are  equipped  with 
roof-mounted  hoods  with  swivel  type  duct  connections. 
All  but  six  of  the  original  Dacron  bags  are  still  in 
service  after  four  years  of  use  at  the  National  Supply 
Co.  plant  in  Torrance,  California. 

One  advantage,  exclusive  to  cloth  filters,  is  their  uni¬ 
formly  high  filtration  efficiency  against  extremely  fine 
fume  particles  regardless  of  variations  in  gas  condi¬ 
tions,  dust  loading,  etc.  A  properly  designed  cloth 
filter  will  remove  well  over  99%  of  the  fume  by  weight, 
giving  an  effluent  free  from  visible  solids. 

Among  the  existing  cloth  filter  systems,  capacities 
range  from  10,000  to  100,000  cfm  at  resistances  in  the 
range  of  9  inches  S.P.  and  at  filtration  temperatures 
ranging  up  to  275  deg  F  (Orion,  Dacron)  and  450  deg 
(Fiberglas).  Typical  power  consumption  figures  for 
cloth  filter  installations  range  from  2  to  2^2  connected 
horsepower  per  1000  cfm. 

Electrostatic  Precipitators:  Becau.se  of  their  cost, 
the  use  of  electrostatic  precipitators  for  steel  furnace 
fume  control  has  been  limited  to  larger  furnaces.  There 
are  at  present  two  relatively  large  precipitators  clean¬ 
ing  gases  via  shell  evacuation  and  water  spray  cooling. 
In  both  instances,  dry  plate-type  precipitators  are  em¬ 
ployed  in  conjunction  with  water  spray  gas  condition¬ 
ing.  Satisfactory  collection  efficiency  depends  on  the 
ability  to  operate  at  the  temperature  associated  with 
the  lowest  resistivity  of  the  deposited  dust  and  fume. 
Thus,  the  two  operating  units  have  been  found  to 
operate  best  at  gas  temperatures  of  127  and  250  deg  F 
respectively.  At  the  lower  temperature,  considerable 
condensation  and  resulting  corrosion  have  been  experi¬ 
enced.  Based  on  experience  to  date  with  existing  elec¬ 
trostatic  precipitators,  collection  efficiencies  against 
electric  steel  furnace  fume  will  run  from  90  to  95% 
by  weight. 


TABLE  8— COMPARISON  OF  GAS  CLEANING 
EQUIPMENT  FOR  ELECTRIC  STEEL  FURNACE 
FUME  CONTROL 


Wet-Collection 

Dry  Collection 

Item 

Orifice  I 
Scrubberj 

1 

Venturi  j 
Scrubberj 

Rotary 

Disintegrator 

Cloth 
Filter  j 

1  Electrostatic 
Precipitator 

Collection 
efficiency 
by  weight 

65-75% 

95-98% 

95-99% 

99-1.% 

,  90-95% 

Variations  in 

efficiency 

Yes 

Yes 

Yes 

No 

Yes 

Visible 

discharge 

Yes 

Variable 

Variable 

No 

Variable 

Relative  Cost 

Low 

Medium 

High  Medium  High 

Operating 

temperature, 

F*  350 

600 

350 

275-550  600 

Space  required  Low 

Low 

Low 

High 

Low 

Power  Cost 

Moderate 

High 

High  Moderate  Low 

Gas  condition 
ing  or  pre¬ 
cleaner  reqd. 

Varies 

Varies 

Varies 

No 

Yes 

*Temperature  lim'rt  for  office  scrubber  end  rotery  disinfegretor  based 
on  undesirable  steam  generation  at  high  temperatures  which  would 
require  pre-cooling.  Cloth  filter  limits  depend  on  fabric  used.  Pre¬ 
cipitator  temperature  depends  on  need  for  gas  conditioning. 


A  comparison  of  the  various  gas  cleaning  devices 
currently  employed  for  steel  furnace  fume  control  is 
made  in  Table  8. 

Summary 

Of  existing  electric  steel  melting  furnace  fume  con¬ 
trol  systems  installed  to  meet  provisions  of  air  pollu¬ 
tion  regulations,  by  far  the  majority  employs  roof- 
mounted  furnace  hoods  in  conjunction  with  mechani¬ 
cally  shaken,  tubular  cloth  filters.  There  is,  however, 
a  noticeable  trend  toward  furnace  shell  evacuation, 
particularly  for  larger  furnaces,  coupled  with  water 
spray  gas  cooling  and  cloth  filtration.  Silicone-treated 
Fiberglas  filter  bags  cleaned  by  reverse  air  flow  appear 
feasible. 

The  high  cost  and  variable  performance  of  electro¬ 
static  precipitators  in  this  application  may  be  expected 
to  confine  their  use  to  the  control  of  fume  from  very 
large  multiple  furnace  installations  where  specific  con¬ 
ditions  may  rule  out  the  use  of  cloth  filtration.  High 
energy  scrubbers  can  be  depended  upon  to  do  a  satis¬ 
factory  gas  cleaning  job,  although  at  the  expense  of 
high  power  and  water  consumption.  Their  use  will 
depend  in  some  measure  upon  local  conditions  such 
as  water  supply  and  disposal  facilities  and  air  pollu¬ 
tion  code  restrictions. 

The  choice  of  gas  cleaning  equipment  notwithstand¬ 
ing,  the  evaluation  of  the  many  electric  steel  furnace 
fume  control  systems  installed  in  the  past  8  years,  has 
removed  the  uncertainties  from  the  design  and  sizing 
of  fume  control  equipment  for  electric  furnace  shops. 
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PLUMBING  and  PIPING 

Lawn  Sprinkler  Systems 


lYTEW  BUILDINGS  are  being  erected  on  spacious 
grounds  in  many  suburbs.  These  buildings  are 
carefully  designed  to  harmonize  with  the  surround¬ 
ings  of  the  area  and  the  grounds  are  attractively 
landscaped  to  produce  a  building  plot  which  is  an 


Fence 


Parking 


Receiving 


Shipping 


-Planting  area 


Lawn  area 


Fence 


Street 


■4 


Pig.  I.  Relation  of  lawn  area  to  industrial  plant  site. 


laboratories,  doctors’  clinics,  garden  type  apartment 
houses  and  numerous  other  types  of  buildings  are 
being  erected  in  the  suburbs.  A  lawn  sprinkler 
system  can  be  used  to  excellent  advantage  with  each 
of  these  buildings  both  from  a  practical  as  well  as 
a  decorative  viewpoint.  Moreover,  a  decorative  water 
spray  or  fountain  can  really  enhance  the  front  of  any 
building. 

Application  of  a  Lawn  Sprinkler  System 

A  typical  industrial  plant  site  which  is  used  as 
an  example  in  this  article,  is  shown  in  Fig.  1.  It  is 
situated  on  a  large  plot.  Adequate  space  has  been 
provided  for  shipping  and  receiving  as  well  as  for 
employee  parking.  The  portion  of  the  site  facing 
the  street  is  well  landscaped  and  includes  a  spacious 
lawn  area.  When  properly  maintained,  this  area  will 
enhance  the  property  and  present  a  neat,  attractive 
appearance  to  the  passing  traffic.  A  single  lawn  area 
of  medium  size  has  been  used  for  illustration. 

Spacing  of  Lawn  Sprinklers 

To  achieve  an  even  distribution  of  water,  the  lawn 
sprinklers  must  be  so  placed  that  they  will  com¬ 
pletely  cover  the  entire  lawn  area  as  shown  in  Fig.  2. 

The  spray  pattern  is  arranged  that  each  sprinkler 
spray  will  overlap  the  other.  This  consideration  will 
provide  overall  coverage  despite  slight  water  pres¬ 
sure  variations  that  may  occur  from  time  to  time. 
The  small  voids  near  the  curb  do  not  matter  since 
water  accumulation  at  the  edge  of  the  lawn  will  take 
care  of  the  voids. 

The  maximum  coverage  offered  by  each  sprinkler 


asset  to  the  community.  The  light  industrial  type 
building  is  typical,  where  landscaping  and  site  hide 
most  of  the  plant  operations  and  help  to  retain  the 
peaceful  atmosphere  of  the  area. 

Large  landscaped  areas  require  considerable  at¬ 
tention,  particularly  the  lawn.  Unless  the  lawns  are 
adequately  watered  by  the  groundkeepers,  they  will 
soon  lose  their  attractive  appearance.  The  installa¬ 
tion  of  a  lawn  sprinkler  system  is  therefore  consid¬ 
ered  important.  This  system  can  be  operated  either 
manually  or  automatically.  This  article  discusses  the 
design  of  a  lawn  sprinkler  system  that  might  be 
utilized  for  a  typical  industrial  building  site  al¬ 
though  the  information  can  be  applied  to  any  type 
of  building.  Structures  such  as  hospitals,  research 
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Fig.  4.  Details  pertaining  to 
the  installation  of  lawn  sprink¬ 
ler  heads. 
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head  is  dependent  upon  the 
specific  design  of  the  head 
and  the  water  pressure  uti¬ 
lized.  Precise  information  of 
this  nature  can  be  obtained 
from  the  manufacturer  of 
the  equipment  favored  by 
the  engineer.  The  manufac¬ 
turer’s  reference  material 
will  denote  the  minimum  and 
maximum  effective  spray 
pattern  of  each  of  the  heads 
with  the  effect  of  varying 
water  pressures. 


DETAIL  A 

Trimmer  to  keep  the 
exposed  surface  of 
sprinkler  head, 
clear  of  grass 


Grade 

//m 


Sprinkler  head 
in  spray  position 
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Piping - 
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DETAIL  C 
Adjustable  type 
sprinkler  head  that 
can  be  raised  or 
lowered  for  grade 


Typical  installation 
of  a  sprinkler  head 


The  regular  spray  head  covers  an  area  of  360  deg 
and  the  heads  at  the  curb  an  area  of  180  cleg.  Other 
desired  spray  patterns  for  specific  needs  can  be 
worked  out  with  the  manufacturer.  It  is  extremely 
important  with  the  placement  of  the  lawn  sprinklers 
that  the  spray  does  not  exceed  the  limits  of  the  lawn 
area.  When  this  situation  occurs,  it  gives  the  im¬ 
pression  that  the  system  was  not  properly  designed. 
The  overall  spray  pattern  will  lose  much  of  its 
decorative  beauty  and  it  may  create  a  nuisance. 

While  a  lawn  sprinkler  system  assures  a  healthy 
lawn,  it  also  provides  one  of  the  most  distinctive 
means  to  enhance  a  building  site.  It  is  economical  in 
supplying  the  prescribed  amount  of  water,  for  regu¬ 
lar  hand  means  for  watering  lawns  can  often  be 
most  wasteful. 

Arrangement  of  Lawn  Sprinkler  Piping 

The  lawn  sprinkler  piping  must  be  arranged  to 
satisfy  the  desired  spray  pattern.  A  typical  piping 
arrangement  is  shown  in  Fig,  3. 

This  is  a  rather  simple  arrangement  but  it  illus¬ 
trates  a  method  utilizing  all  the  sprinklers  at  one 
time.  The  piping  consists  of  a  water  supply  from  the 
building,  a  main  header  and  branch  headers.  The 


Fig.  3.  Arrangement  of  sprinkler  piping. 


main  header  is  an  equalizing  line  serving  the  branch 
header.  The  water  supply  is  connected  to  the  main 
header  at  the  mid-point  between  the  several  rows 
of  branch  headers.  In  this  manner,  a  uniform  pres¬ 
sure  is  provided  to  all  the  sprinkler  heads  and  the 
spray  pattern  will  be  uniform  in  intensity.  A  lawn 
sprinkler  system  loses  some  of  its  decorative  effect 
when  the  overall  spray  pattern  varies  in  volume. 

Many  piping  arrangements  can  be  used  although 
several  factors  help  determine  the  best  piping  ar¬ 
rangement.  The  first  thought  is  to  provide  a  com¬ 
plete  system  with  the  least  amount  of  piping.  This 
can  be  accomplished  by  plotting  several  arrange¬ 
ments  on  paper  and  then  scaling  the  total  lineal  feet 
of  piping  involved  for  each  method. 

The  required  trenqhing  is  a  factor  for  excavation 
of  trenches  can  be  rather  costly.  It  is  suggested  that 
this  factor  be  considered  when  the  systems  are  plot¬ 
ted  on  paper.  A  piping  arrangement  should  be  found 
that  requires  the  least  amount  of  excavation  and  the 
details  must  be  decided  by  the  engineer. 

Assuming  that  the  water  pressure  from  the  build¬ 
ing  supply  is  adequate,  care  must  be  exercised  in 
calling  for  the  proper  slope  of  piping  so  that  the 
water  remaining  in  the  piping  can  be  drained  off  in 
the  building,  in  areas  where  the  water  is  subject  to 
freezing  during  the  winter  months.  All  the  piping 
must  be  properly  sized  and  the  entire  system  bal¬ 
anced,  if  the  system  is  to  fulfill  its  intended  function. 
It  is  suggested  that  the  manufacturer  of  the  lawn 
sprinkler  system  be  called  upon  recommendations. 

Installation  of  Sprinkler  Heads 

Details  concerning  the  installation  of  sprinkler 
heads  are  shown  in  Fig.  4. 

Section  A-A  represents  a  typical  arrangement  of 
branch  headers  on  either  side  of  the  main  header. 
The  branch  headers  are  normally  installed  within  a 
range  of  12  to  24  inches  below  the  surface  of  the 
lawn.  The  engineer  may  specify  any  depth  he  favors. 
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ARRANGEMENT  OF  CONTROL  VALVES 
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Fig.  5.  How  arrangement-  of  sprinkler  piping  can  be  sub¬ 
divided  when  there  is  insufficient-  water  or  pressure  for  an 
entire  system. 


Since  the  grading  will  settle  due  to  (1)  from  foot 
traffic,  (2)  the  weight  of  grass  cutting  machines  and 
(3)  because  the  branch  header  is  subject  to  some 
settlement  or  movement,  it  is  advisable  to  consider  a 
means  of  installation  that  will  provide  some  extent 
of  flexibility.  Detail  C  shows  an  adjustable  type  head 
that  can  be  raised  or  lowered  to  satisfy  the  chang¬ 
ing  conditions  of  the  grade.  Adjustment  can  be  made 
by  turning  the  head  to  assure  that  it  will  always  be 
flush  with  the  grade  elevation. 

Sectionalization  of  Lawn  Sprinklers 

Very  often,  due  to  the  size  or  scope  of  the  lawn 
area  to  be  sprinklered,  or  the  lack  of  sufficient  water 
volume  or  pressure,  it  will  become  necessary  to  water 
the  lawn  in  sections.  There  are  several  ways  in  which 
it  can  be  accomplished.  Figure  5  shows  a  method  that 
may  be  utilized  with  the  particular  lawn  area  shown. 

In  this  case  the  lawn  area  has  been  divided  into 
3  sections.  The  control  valve  for  each  section  has 
been  placed  in  a  concrete  pit  outside  of  the  lawn 
area.  The  operator  will  water  one  section  of  the  lawn 
for  a  prescribed  period  of  time  and  then  shut  it  off 
to  water  another  section.  Since  the  valves  are  located 
outside  of  the  lawn  area,  the  operator  can  work  the 
valves  without  getting  wet.  The  detail  shows  how  the 
valves  can  be  placed  in  the  pit  for  ease  of  handling. 
The  engineer  may  use  some  other  method  he  favors. 

Another  method  that  permits  the  sectionalization 
of  a  lawn  sprinkler  system  is  shown  in  Fig.  6. 
This  method  places  the  control  valve  near  each  sec¬ 
tion  it  seiTes,  as  may  be  required  in  some  installa- 


dependent  upon  the  overall  scope  of  the  system  con¬ 
templated.  The  piping  is  sloped  to  permit  the  water 
remaining  in  the  piping  after  use  at  the  end  of  the 
season,  to  drain  back  into  the  building  where  it  can 
be  drawn  off. 

Several  piping  materials  may  be  considered  for  the 
lawn  sprinkler  system ;  the  material  selected  is  based 
on  the  engineers’  judgment  and  the  particular  char¬ 
acteristics  of  the  water  and  soil.  Copper  tubing  is, 
perhaps,  the  most  generally  used  material  for  this 
purpose  although  plastic  piping  is  being  used  in 
increasing  amounts.  Material  selection  must  be  care¬ 
fully  considered  and  piping  manufacturers  should 
be  consulted  for  their  recommendations. 

Many  types  of  sprinkler  heads  are  available,  rang¬ 
ing  from  inexpensive  heads  to  deluxe  models.  Each 
has  a  definite  advantage  and  the  engineer  must  make 
his  selection  accordingly.  The  pop-up  type  spray 
head  is  most  popular.  Water  pressure  lifts  the  head 
to  spray  position,  as  shown  in  Detail  B  of  Fig.  4. 

Crushed  stone  covers  the  trench  bottom  as  illus¬ 
trated  in  Detail  B.  This  means  is  followed  where  a 
positive  slope  of  piping  is  to  be  maintained.  Other 
methods  favored  by  the  engineer  can  be  used  with 
equal  success. 

Detail  A  shows  a  trimmer  device  for  removing  the 
grass  around  the  sprinkler  head.  If  the  grass  growth 
is  not  controlled,  it  can  move  the  sprinkler  head  out 
of  alignment,  and  it  can  interfere  with  the  action 
of  the  pop-up  head. 


Control  valve  for  each  section  of  sprinkler  piping 
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Pig.  6.  Ano-Hier  arrangement  of  sub-division  when  there 
is  insufficient  water  or  pressure  for  an  entire  system. 
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tions.  Access  to  the  underground  valve  is  gained  by 
means  of  a  length  of  clay  pipe  that  is  placed  in  the 
ground,  flush  with  the  grade.  The  operator  removes 
the  cover  to  turn  on  the  valve.  In  each  case,  the  valve 
is  installed  out  of  the  range  of  the  water  spray  for 
the  section  it  controls.  Here  again,  other  arrange¬ 
ments  may  be  used;  the  one  shown  is  for  example 
only. 

Access  to  Control  Valves 

Since  the  control  valves  are  placed  on  the  under¬ 
ground  piping,  proper  access  must  be  provided.  Sev¬ 
eral  methods  are  detailed  in  Fig.  7. 

Detail  A  (Fig.  7)  shows  how  an  extension  can  be 
used  to  provide  a  means  of  control  at  grade  level. 
The  extension  is  affixed  to  the  valve  stem  and  is 
extended  through  a  small  slab  of  concrete  and  above 
the  grade.  This  control  valve  must  be  placed  out  of 
the  spray  range  of  the  particular  section  of  lawn 
sprinklers  it  serves.  This  method  provides  an  ease  of 
access  for  the  operator. 

Detail  B  shows  how  a  piece  of  clay  pipe  can  be 
used.  It  is  only  necessary  to  remove  the  cover  to 
gain  access  to  the  control  valve.  Here  again,  the 
control  valve  must  be  remotely  located  away  from  the 
spray  pattern  of  the  section  of  the  lawn  sprinklers 
it  serves.  The  clay  pipe  can  be  cut  to  any  desired 
length. 

Detail  C  consists  of  a  manufactured  cast  iron 
access  pipe  with  a  hinged  cover  for  ease  in  gaining 
access  to  the  control  valve.  The  cast  iron  pipe  can 
be  cut  to  any  desired  length.  Other  devices  are 
available  and  the  engineer  can  select  the  method 
most  suitable.  It  is  important  that  the  contractor 
carefully  handle  these  details. 

Drainage  of  Lawn  Sprinkler  Systems 

In  cold  climates,  it  is  most  urgent  that  the  water 
be  drained  from  the  underground  piping  system  at 
the  end  of  the  season.  Otherwise,  the  underground 
system  of  piping,  which  is  buried  with  shallow  fill, 
can  freeze  and  rupture  the  piping  or  sections  of 
piping  can  be  moved  out  of  alignment. 

Figure  8  shows  two  methods  that  may  be  used  for 
drainage.  Whenever  possible,  it  is  desirable  to  slope 
the  underground  piping  so  that  the  water  in  the 
piping  will  drain  back  into  the  building  where  it  can 
be  drawn  off  with  relative  ease.  However,  when 
large  lawn  areas  are  involved,  this  means  cannot 
always  be  used.  Considera¬ 
tion  must  be  given  to  other 
methods,  using  other  loca¬ 
tions. 

These  methods  are  illus¬ 
trated  on  Fig.  8.  The  plan  ^  Grade 

of  this  figure  shows  a  typi- 

cal  site  and  indicates  just  Concrete 
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Fig.  8.  Methods  that  may  be  used  to  drain  lawn  sprinkler 
pipirtg. 

where  the  points  of  drainage  might  be  applied.  They 
are  denoted  by  the  two  valves,  as  shown. 

Detail  A  (Fig.  8)  shows  how  a  drain  may  be  in¬ 
stalled  at  the  end  of  the  water  supply  line.  The 
piping  in  this  case  must  be  sloped  in  the  direction 
of  the  drain.  A  valve  is  installed  at  the  end  of  the 
piping,  and  when  this  valve  is  opened,  water  in  the 
piping  will  drain  into  the  length  of  clay  pipe  which 
has  been  filled  with  crushed  stone.  A  piece  of  clay 
pipe  has  been  used  at  grade  to  offer  access  to  the 
valve.  The  size  of  the  drainage  pipe  is  determined 
on  the  basis  of  the  amount  of  water  that  will  be 
contained  in  the  underground  piping  system. 

Detail  B  represents  a  drainage  means  which  is 
placed  near  the  valve  that  controls  the  supply  of 
water  to  the  lawn  sprinkler  system.  The  means  con¬ 
sists  of  a  drain  valve  which  when  opened,  permits 
the  water  to  drain  into  a  piece  of  clay  pipe,  again 
filled  with  crushed  stone.  The  entire  assembly  is 
housed  in  the  concrete  pit  as  shown. 


Cover  Grade 


How  access  can  be  gained  Cast  iron  access  pipe  for 
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SPECIFICATION  AND  DESIGN  SEMINAR . by  Mel  Ramsey 


Liquid  Carryover  Can  Be  Avoided 

Situations  where  liquid  carryover  occurs  —  Chiller  saved  by 
knockout  drums  —  Pumpdown  is  no  panacea  ^  Slug^producing  traps 


Broken  valves,  bad  cylinder  wall  lubrication, 
and  worse  can  result  when  liquid  refrigerant  is 
allowed  to  leave  an  evaporator  with  refrigerant  gas. 

What  are  the  chief  reasons  causing  liquid  to  leave 
the  evaporator?  One  of  the  most  important  is  the  sud¬ 
den  expansion  that  occurs  when  an  added  load  is  thrown 
on  an  evaporator  coil. 

Suppose  a  kettle  of  water  with  a  little  oil  in  it  is 
boiling  gently  over  a  stove,  and  as  it  boils  away  more 
water  is  constantly  added  to  keep  the  level  just  below’ 
the  spout.  If,  then,  the  gas  is  turned  up  quickly,  the 
level  of  the  boiling  water  will  rise  and  steam  and 
boiling  water  would  pour  out  of  the  spout.  This  despite 
the  fact  that,  at  the  instant  the  flame  was  turned  up, 
no  more  water  w’as  added. 

In  a  refrigeration  system,  should  a  compressor  switch 
from  75%  to  100%  capacity  (a  33%  increase  in  the 
rate  of  heat  removal)  or  from  25%  to  50%  (a  100% 
rise)  there  will  be  a  tendency  to  boil  over.  In  a  flooded 
evaporator,  the  foaming  level  will  rise  and,  if  the  evap¬ 
orator  has  not  enough  surge  volume,  liquid  will  spill 
over  into  the  suction  line. 

During  steady  operation  of  a  direct  expansion  evap¬ 
orator  with  feed  controlled  by  superheat,  the  liquid 
will  be  far  enough  removed  from  the  end  of  any  circuit 
to  permit  the  number  of  degrees  of  superheat  for 
which  the  expansion  valve  has  been  set.  Should  an 
added  load  be  thrown  on  the  evaporator  (should  air, 
chilled  water,  or  brine  temperature  quickly  rise)  the 
rate  of  boiling  will  increase,  bringing  the  liquid  nearer 
the  end  of  the  circuits,  possibly  into  the  suction  line. 

The  situation  may  be  more  critical  when  compressor 
capacity  increases.  Other  factors  remaining  the  same, 
an  increase  in  compressor  capacity  reduces  both  pres¬ 
sure  in  the  evaporator  and  the  temperature  of  the 
boiling  liquid.  The  effect  of  a  drop  in  pressure  is  to 
open  the  expansion  valve.  The  decrease  in  temperature 
at  the  expansion  valve  bulb,  which  is  the  combined  re¬ 
sult  of  low’ered  liquid  temperature  and  the  fact  that 
some  of  the  liquid  will  approach  or  pass  the  end  of  the 
evaporator,  tends  to  close  the  expansion  valve.  Because 
the  effect  of  pressure  drop  will  be  transmitted  to  the 
valve  diaphragm  almost  instantly,  while  the  effect  of 
temperature  drop  is  much  slower,  the  expansion  valve 
will  open  wider  for  at  least  a  few  seconds,  until  an 
equilibrium  is  again  established. 

This  lag  in  the  temperature  sensing  function  of  the 
expansion  valve  bulb  should  be  as  short  as  possible, 
emphasizing  the  importance  of  a  good  quality  bulb  and 


its  proper  application  with  good  copper  or  aluminum 
straps.  It  can  be  seen  why  there  should  not  be  any 
insulation  in  close  contact  with  the  bulb,  since  the  heat 
storage  in  the  insulation  will  retard  changes  in  tem¬ 
perature  of  the  bulb  itself. 

In  systems  with  more  than  one  evaporator,  liquid 
carryover  is  often  a  problem.  As  an  example,  assume 
a  refrigerant  circuit  with  two  air  conditioners,  each 
with  its  own  evaporator  and  a  solenoid  valve  in  the 
liquid  line  to  each.  One  conditioner,  with  liquid  sole¬ 
noid  open,  is  in  regular  operation;  the  other  is  not  in 
use,  so  its  valve  is  closed.  The  closed  valve  has  normal 
suction  pressure  under  its  diaphragm.  Its  bulb  is  at 
room  temperature,  probably  about  75  deg  F.  There¬ 
fore,  the  valve  is  wide  open,  ready  to  pass  refrigerant 
to  the  limit  of  its  capacity. 

The  idle  air  conditioner  is  now  started  up.  Because 
room  temperature  is  above  the  thermostat  setting,  the 
solenoid  valve  opens.  Refrigerant  liquid  now  enters 
the  evaporator  at  the  highest  rate.  The  expansion 
valve  will  not  begin  to  limit  the  feed  rate  until  the 
cooling  effect  reaches  the  point  where  the  bulb  is  lo¬ 
cated  and  then  removes  sufficient  heat  to  cool  the  fluid 
inside  the  bulb  and  condense  enough  to  lower  the  pres¬ 
sure  to  that  corresponding  to  about  15  deg  above  the 
suction  pressure  (assuming  a  15  deg  superheat  set¬ 
ting).  This  takes  place  in  one  to  five  minutes,  during 
which  rather  large  quantities  of  liquid  may  have 
reached  the  suction  line. 

If  the  load  on  the  evaporator  at  this  time  is  the 
same  as  the  maximum  capacity  of  the  expansion  valve, 
there  is  no  problem,  because  all  the  liquid  will  evapo¬ 
rate.  However,  the  load  may  be  much  less  than  the  ex¬ 
pansion  valve  capacity,  for  several  reasons:  (1)  Valve 
capacity  may  be  larger  than  the  maximum  coil  load 
because  the  smallest  standard  valve  which  is  large 
enough  is  somewhat  too  large.  (2)  The  air  conditioner 
may  have  a  face  and  by-pass  damper  and  the  room  is 
only  a  little  above  the  desired  temperature.  Thus,  the 
dampers  may  be  adjusted  to  pass  only  a  small  iwrtion 
of  the  air  over  the  evaporator,  providing  only  a  small 
part  of  the  maximum  evaporator  load.  (3)  The 
air  conditioner  may  be  of  the  multizone  type  and  air 
for  only  one  small  zone  may  be  passing  over  the  evap¬ 
orator.  (4)  The  proportion  of  outside  air  may  be  ap¬ 
preciable.  If  its  wet  bulb  temperature  is  considerably 
below  the  design  condition,  there  results  a  low  evap¬ 
orator  load.  Combinations  of  1,  2  and  4,  or  1,  S  and  ^ 
will  make  the  condition  worse. 
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Fig.  1.  (above)  Knockout  drums 
with  tangential  entrances  prove 
very  effective,  are  good  insurance. 


Fig.  2.  (left)  Operation  of  double 
suction  line  depends  on  liquid  seal 
which  may  return  to  the  compres¬ 
sor  as  a  slug. 


A  refrigerating  system,  having  automatic  control  of 
capacity,  is  likely  to  have  been  operating  at  its  lower 
or  minimum  capacity  just  before  it  shut  off.  The 
amount  of  refrigerant  in  the  evaporator  is  near  the 
maximum,  as  required  for  a  low  rate  of  boiling.  Pres¬ 
sure  in  the  evaporator  builds  up  (by  evaporation  of  a 
very  small  amount  of  the  liquid  in  the  evaporator)  to 
that  corresponding  to  the  evaporator  temperature.  The 
expansion  valve  bulb  temperature  rises  to  that  of  the 
ambient. 

On  restarting  the  next  morning,  the  conditioned 
area  (or  the  fluid  being  cooled)  is  at  a  temperature 
calling  for  full  capacity.  With  this  higher  heat  re¬ 
moval  rate,  the  more  active  boiling  may  result  in 
liquid  reaching  the  auction  line. 

Brine  Chiller  Saved  by  Knockout  Drums 

This  happened  on  each  circuit  of  a  two-circuit  brine 
chiller  with  separate  compressor  and  condenser  sepa¬ 
rately  connected  to  each  circuit.  Each  compressor  had 
a  means  of  unloading  to  permit  operation  at  50%  or 
100%  of  capacity.  Other  chillers  and  compressors  also 
cooled  this  brine  when  the  demand  was  high.  These 
particular  two  compressors  would  automatically  drop 
to  50%  capacity  and  then  stop,  as  the  load  fell.  Re¬ 
starting  was  manual. 

When  a  compressor  started,  the  time  delay  relay  for 
reduction  of  starting  torque  kept  the  compressor  at 
50%  capacity  for  about  45  seconds,  then  allowed  100% 
capacity.  During  the  45  second  period,  the  suction  was 
free  of  liquid.  At  the  instant  of  return  to  100%  ca¬ 
pacity,  liquid  in  damaging  quantities  returned  with  the 
suction.  The  same  result  was  experienced  with  each 
compressor.  The  more  rapid  heat  transfer  made  these 
evaporators  boil  over  and  into  the  suction  line. 

A  knockout  drum  of  adequate  size,  was  installed  in 
each  suction  line.  The  knockout  drum,  similar  to  that 


in  Fig.  1,  catches  the  liquid.  A  heater  evaporates  the 
liquid  which  is  caught  in  it  and  the  gas  goes  to  the 
suction.  The  oil  drains  to  the  crankcase.  The  knockout 
drum  is  empty  before  it  is  required  to  catch  the  next 
slopover. 

This  discussion  has  emphasized  the  difficulty  of  elimi¬ 
nating  any  chance  of  liquid  carryover.  Good  controls, 
which  maintain  nearly  steady  suction  pressure  at  all 
loads  and  capacity  changes,  help  reduce  the  problem  to 
a  minimum.  But  even  if  the  controls  are  such  as  to 
eliminate  it,  a  failure  of  one  of  the  controls  may  cause 
it.  An  accidental  feed  of  too  warm  fluid  to  a  chiller 
may  cause  refrigerant  to  boil  at  an  excessive  rate. 
The  cost  is  high  when  this  results  in  serious  damage 
to  a  compressor. 

There  are  those  who  balk  at  the  extra  cost  of  a 
knockout  drum.  In  contrast,  the  service  manager  of  a 
large  contractor  told  me  that  they  install  a  knockout 
drum  on  any  but  the  simplest  jobs.  His  estimate  was 
that  it  had  reduced  their  service  calls  by  90%. 

Pumpdown  Is  No  Panacea 

A  pumpdown  control  is  sometimes  used  in  an  at¬ 
tempt  to  eliminate  the  large  quantity  of  liquid  in  the 
evaporator  at  start-up.  With  this  arrangement,  the 
solenoid  liquid  valve  is  closed  and  the  compressor  op¬ 
erates  as  necessary  to  keep  the  evaporator  pressure 
low  enough  to  allow  all  the  liquid  in  it  to  evaporate. 

It  should  be  remembered,  though,  that  the  expansion 
valve,  if  of  the  superheat  control  type,  will  be  wide 
open.  When  the  system  is  first  started,  and  the  liquid 
solenoid  opened,  the  liquid  will  enter  at  full  valve 
capacity  for  a  minute  or  more,  before  the  bulb  is  cool 
enough  to  control.  If  the  load  matches  the  valve  ca¬ 
pacity  at  the  time,  there  will  be  no  slopover.  If  the 
load  is  considerably  less,  the  liquid  will  not  evaporate 
fast  enough  to  equal  the  rate  at  which  it  enters  and 
some  liquid  may  leave  the  evaporator. 

Pumpdown  will  often  eliminate  liquid  carryover  at 
the  start  but  it  should  not  be  considered  an  infallable 
solution.  It  is  also  limited  by  the  fact  that  the  lowered 
evaporator  pressure  may  not  be  permissible  in  some 
cases,  because  of  freezing  danger. 

When  there  is  only  a  single  evaporator  with  one 
expansion  valve  in  a  refrigerant  circuit,  the  possibility 
of  too  much  liquid  in  the  evaporator  may  be  eliminated 
by  limiting  the  total  charge  to  that  required  for  a  full 
liquid  line  only  when  operation  is  at  full  capacity.  If, 
at  part  capacity,  the  expansion  valve  opens  to  let  more 
liquid  into  the  evaporator,  there  will  be  no  more  to  let 
in.  The  liquid  line  will  show  some  gas  at  part  capacity. 

Traps  Are  Slug  Producers 

Any  traps  in  the  suction  line,  where  liquid  can  ac¬ 
cumulate  at  low  loads  or  condense  (because  surround¬ 
ing  temperatures  are  below  that  corresponding  to  the 
pressure  in  the  suction  line)  may  result  in  liquid  carry¬ 
ing  to  the  compressor. 

Double  suction  risers,  as  shown  in  Fig  2,  operate  by 
trapping  liquid  (usually  oil)  which  is  likely  to  return 
as  a  slug  when  the  compressor  capacity  suddenly  in¬ 
creases.  Double  suction  risers  are  very  seldom  re¬ 
quired.  It  should  be  understood  that  they  are  slug 
producers. 
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“Lesson  for  Today: 

Cooling  with  Steam” 

H.  B.  SWYGERT 

Lyles,  Bissett,  Carlisle  &  Wolff,  Architect-Engineers 
Columbia,  South  Carolina 


AIR  CONDITIONED  UNDERGRADUATE  LIBRARY  OF  THE 

University  of  South  Carolina  is  a  pre-eminent  ex¬ 
ample  of  contemporary  design,  and  is  in  complete  con¬ 
trast  to  the  library  located  on  the  campus  and  con¬ 
structed  in  1840. 

The  main  floor  of  the  new  library  is  150  ft  long  and 
75  ft  wide,  the  mezzanine  is  150  ft  by  52  ft  providing  a 
total  usable  area  of  approximately  40,000  sq  ft.  A 
library  is  essentially  made  up  of  books,  a  system  of  dis¬ 
tribution  and  comfortable,  well-lighted  reading  rooms. 
The  undergraduate  library  was  designed  to  house 
60,000  volumes  in  its  stock  and  is  primarily  used  for 
.students  working  towards  the  bachelor’s  degree. 

Protection  and  preservation  of  the  over  60,000  vol¬ 
umes,  consisting  of  reference  books,  manuscripts,  and 
priceless  records  of  civilization,  is  of  prime  importance 
and  trust,  with  the  comfort  of  the  occupants  being  of 
secondary  consideration.  Research  has  disclosed  that 
abrasive  dust,  acidic  pollution  of  the  air,  and  light, 
along  with  the  ambient  conditions,  must  be  considered 
in  the  design  of  the  mechanical  system  so  as  to  mini¬ 
mize  the  deteriorative  agents.  Controlled  conditions  by 
mechanical  means  thereby  becomes  justified  on  the 
basis  of  both  economics  and  sentiment.  The  normal 
recommended  inside  conditions  are  80  deg  F  d-b  and 
40  to  50%  relative  humidity  in  the  summer  and  70 
deg  d-b  and  40-50%  relative  humidity  in  the  winter. 

Central  System 

The  general  layout  of  the  library  with  its  vast  read¬ 
ing  rooms,  open  stack  areas  and  public  spaces  dictated 
that  a  central  system  would  best  fulfill  the  require¬ 
ments  of  the  library.  Some  of  the  other  features  influ¬ 
encing  the  selection  of  the  central  system  were: 

(1)  Independent  zones  with  reheat  coils  can  be  uti¬ 
lized  to  prevent  excessive  relative  humidities  resulting 
from  fluctuation  in  the  room  loads  with  corresponding 
changes  in  the  sensible  heat — ^latent  heat  ratio;  (2) 
The  vast  glass  areas  were  oriented  north  and  south, 
minimizing  both  cooling  load  and  zoning  requirements; 
(3)  A  spray  system  can  be  included  as  an  integral  part 
of  the  central  system  to  eliminate  sulfur  dioxide  from 
the  air;  (4)  Suitability  for  un-interruptable  service  or 
dependability;  (5)  Air  filtration  by  the  use  of  moving 


curtain  renewable  media  type  automatic  filters;  and 
(6)  the  adaptability  of  the  components  into  a  central 
unit  for  supplying  air  through  a  conventional  low 
velocity,  low  noise  level  duct  system.  The  advantages 
of  a  central  system  are:  (1)  Involves  a  lower  initial 
cost;  (2)  Provides  much  greater  accessibility,  if  doors 
are  provided  in  the  casing,  for  cleaning,  inspection  and 
maintenance  of  all  the  component  parts;  (3)  Closer 
control  of  desired  conditions  leaving  the  coils;  and 
(4)  Permits  remote  location  of  the  air  handling  units 
to  minimize  pos.sible  noise  complaints. 

Two  handling  units  of  the  built-up  type  were  in¬ 
stalled  to  fulfill  the  comfort  requirements  and  to  suit 
the  building  design.  The  unit  serving  the  main  floor 
and  mezzanine  was  located  on  the  roof,  and  the  second 
unit  serving  the  basement  and  stack  areas  was  located 
in  the  main  equipment  room  in  the  sub-basement  (See 
Fig.  1).  Air  is  supplied  from  each  unit  to  the  various 
zones  through  ductwork  and  then  to  the  occupied  areas 
through  square  ceiling  diffusers  for  the  interior  areas. 
Due  to  the  large  glass  areas  and  the  possibility  of 
downdrafts  with  overhead  supply  during  the  winter 
cycle,  supplementary  heating  was  provided  around  the 
sill  of  the  gla.ss  by  employing  steam-supplied  finned 
radiation  with  enclosures  selected  to  blend  architec¬ 
turally  with  the  store  front  material. 

Steam  Absorption  Refrigeration  Machine 

In  most  air  conditioning  installations,  the  selection 
of  the  refrigerating  plant  must  be  based  on  an  eco¬ 
nomic  analysis.  However,  in  this  particular  case  eco¬ 
nomics  was  not  the  sole  basis  for  the  selection  of  an 
absorption  refrigeration  machine.  In  addition,  two  of 
the  influencing  factors  were:  (1)  The  availability  of 
economical  steam  from  a  central  steam  system  during 
the  cooling  season  made  a  steam  operated  unit  a 
natural;  and  (2)  the  installation  of  an  absorption  ma¬ 
chine  on  the  campus  would,  it  w'as  hoped,  prove  of 
invaluable  aid  in  assisting  the  mechanical  engineer¬ 
ing  department  depict  the  application  of  steam  to 
refrigeration. 

The  absorption  machine  is  smaller  in  size  and  weight 
than  any  other  type  of  refrigeration  equipment  and 
thereby  affords  greater  flexibility  in  location.  The 
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only  moving  parts  of  the  absorption  machine  are  the 
solution,  evaporator  and  purge  pumps,  thereby  reduc¬ 
ing  normal  noise  problems  and  limiting  possible  main¬ 
tenance  problems.  The  standard  controls  are  mounted 
on  a  panel  on  the  front  of  the  unit  and  operate  a  capac¬ 
ity  control  valve  in  response  to  load  demand  with  the 
ability  to  provide  capacity  from  100%  full  load  down  to 
zero  capacity.  This  capacity  range  is  important  on 
buildings  which  may  run  24  hours  a  day,  such  as  the 
undergraduate  library,  since  the  efficiency  on  light  loads 
remains  relatively  high.  The  smooth  load  characteristic 
of  the  absorption  machine  requires  a  minimum  of 
attention  without  necessity  for  an  operator  to  change 
controls  to  maintain  constant  chilled  water  tempera¬ 
tures.  This  factor  certainly  appeals  to  universities 
where  operating  personnel  is  at  a  premium. 

Air  Cleaning 

A  library,  in  particular,  must  be  provided  with  an 
efficient  air  filtering  system  for  preservation  of  the 
priceless  literary  contents.  Excessive  particles  of  abra¬ 
sive  and  harmful  dust  and  sulfur  dioxide  all  have  a 
detrimental  effect  on  paper  and  bindings,  on  the  fur¬ 
nishings  and  on  the  occupants.  Therefore,  the  elimina¬ 
tion  or  control  of  these  factors  must  enter  into  the 
design  of  the  mechanical  system. 

A  completely  automatic  moving  curtain  type  filter 
with  a  replaceable  glass  media  was  selected  as  the  pri¬ 
mary  filtering  system  for  each  of  the  built-up  air 
handling  systems.  This  selection  would  free  the  air  of 
as  much  contamination  as  practicable  in  accordance 
with  the  requirements  of  the  application,  and  yet  not 
require  excessive  initial  fixed  cost.  The  media  for  the 
filter  is  supplied  in  roll  form,  one  roll  normally  suffi¬ 
cient  for  a  minimum  of  one  year’s  operation.  The 
supply  roll  located  at  the  top  is  operated  and  rewound 
at  the  bottom  by  a  special  switch  actuated  by  pressure 
drop.  The  resistance  of  the  filter  will  remain  almost 
constant  with  a  value  of  0.5  inches  water  gage  based 
on  500  fpm  face  velocity  recommended  for  filter  drop 
in  selection  of  main  supply  fan.  The  dust  removal  effi¬ 
ciency  is  usually  in  the  range  of  80  to  85%,  depending 
upon  operating  resistance  and  face  velocity. 


Fig.  2.  View  of  reading  room  shows  continuous  finned 
radiation  below  glass,  continuous  strip  air  grille  above 
glass,  and  square  ceiling  diffusers  between  lights. 


The  secondary  filtering  system  was  an  air  washer 
which  forms  an  integral  part  of  the  built-up  unit  for 
removing  both  air-bome  impurities  and  eliminating 
sulfur  dioxide,  provided  the  water  is  properly  chemi¬ 
cally  treated. 

Automatic  Control 

A  completely  automatic  temperature  control  system 
was  designed  for  maintaining  the  desired  dry  bulb 
temperature  and  relative  humidity  during  both  the 
cooling  and  heating  cycles.  The  sequence  of  control 
for  each  air  handling  unit  was  arranged  so  that  the 
normally  closed  outside  air  damper  would  open  to 
minimum  position  on  fan  start-up,  with  a  dewpoint 
thermostat  positioning  the  preheat  steam  valve  closed 
and  modulating  the  chilled  water  valve  fully  open  on  a 
rise  in  dewpoint  temperature.  The  reverse  sequence 
occurs  on  drop  in  dewpoint  temperature.  The  spray 
pump  for  the  washer  is  controlled  by  a  return  air  in¬ 
strument  that  stops  the  pump  on  a  rise  in  relative 
humidity.  Re-heat  coils  located  in  ducts  to  the  various 
areas  are  controlled  by  individual  room  thermostats 
located  in  the  areas  affected. 

Completion 

The  undergraduate  library  was  completed  and 
pressed  into  operation  by  the  University  in  the  sum¬ 
mer  of  1959  and  has  been  in  use  just  under  two  years. 
The  building  being  both  spacious  and  functional  has 
filled  an  important  need  for  both  the  students  and  the 
University.  The  mechanical  system  consisting  of  steam 
for  heating  from  a  central  steam  system  and  a  100  ton 
steam  absorption  air  conditioning  system  was  installed 
at  a  cost  of  $940.00  per  ton,  representing  a  nominal 
cost  for  a  quality  system.  The  mechanical  system  ha.s 
thus  far  met  the  requirements  of  the  building  for 
which  it  was  designed  and  filled  the  demands  of  the 
University  for  which  it  serves. 
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Perforated  Mineral  Tile  Ceilings  Provide 
Air  Distribution  and  Acoustical  Treatment 


■WThen  the  Armstrong  Cork  Company  decided  to 
^  air  condition  its  general  office  building  in  Lan¬ 
caster,  Pa.,  a  unique  system  of  equalizing  air  diffusion 
and  temperature  was  develop)ed  employing  the  com¬ 
pany’s  own  ceiling  products. 

The  air  conditioning  plan  for  the  four-story,  220,000 
sq  ft  structure  incorporates  the  use  of  suspended, 
perforated  mineral  tile  ceilings  for  the  dual  purpose 
of  acoustical  treatment  and  air  diffusion. 

The  system  was  made  possible  by  drilling  small 
holes  through  various  types  of  mineral  acoustical 
materials  to  allow  air  to  enter  a  room  at  equal  pres¬ 
sure  and  temperature  through  these  small  openings 
in  the  ceiling  surface. 

Intended  mainly  as  an  experiment  to  test  the  effi¬ 
ciency  of  perforated  mineral  tile  ceilings  as  air  dif¬ 
fusers,  the  system  proved  highly  economical  to  install. 
Besides  providing  acoustical  treatment  and  improved 
air  circulation,  it  saved  the  company  thousands  of 
dollars  by  eliminating  standard  diffusers  and  a  con¬ 
siderable  amount  of  duct  work.  Only  a  duct  stub  was 
required  in  each  room  to  discharge  the  conditioned 
air  into  the  plenum  space  above  the  suspended  ceiling. 

The  concept  of  using  this  plenum  space  as  a  “pres¬ 
sure  chamber”  for  conditioned  air  is  not  new.  Neither 
is  the  idea  of  diffusing  air  through  the  ceiling.  How¬ 
ever,  Armstrong’s  general  office  is  the  first  installation 
to  employ  these  concepts  using  standard  mineral  tile 
ceilings  as  air  diffusers.  The  advantage  of  this,  first 
of  all,  is  that  the  diffuser  holes  in  the  tile  are  not 
noticeable,  since  they  fit  in  with  the  overall  design 
pattern  of  the  ceiling.  Secondly,  it  effectively  elimi¬ 
nates  noise,  drafts  and  “cold  spots,”  sometimes  asso¬ 
ciated  with  other  types  of  diffuser  systems. 

Eugene  D.  Scribner,  a  member  of  the  company’s 
central  engineering  department,  is  credited  with  hav¬ 
ing  first  conceived  the  idea.  He  admits,  “Our  original 


Fissured  mineral  acoustical  tile,  partially  perforated  to 
allow  air  to  pass  through,  was  installed  in  a  standard 
suspension  system. 


Stub  duct  in  each  room  is  equipped  with  a  reheat  coil 
which  warms  air  to  desired  temperature  before  it  is  dis¬ 
charged  into  plenum  space  above  perforated  acoustical 
tile  ceiling. 

intention  was  to  try  this  concept  with  a  metal  pan 
type  of  ceiling.  However,  since  Armstrong  manufac¬ 
tures  the  mineral  acoustical  tile,  and  merely  markets 
the  metal  pan  type,  it  was  decided  to  experiment  with 
the  mineral  tiles  for  the  general  office  application.  Now 
after  8  months  of  successful  operation,  we  are  con¬ 
vinced  that  similar  type  systems  are  practical  for  a 
wide  variety  of  air  conditioning  projects,  both  in 
new  and  remodeled  buildings.” 

Presently  in  use  in  the  general  office  are  two  differ¬ 
ent  incombustible  mineral  acoustical  materials  —  Full 
Random  Minatone,  and  Fissured  Travertone  —  both 
manufactured  by  Armstrong.  The  small  air  diffuser 
holes  going  through  these  materials  have  very  little 
effect  on  their  acoustical  qualities.  In  fact,  as  Mr. 
Scribner  points  out,  the  individual  offices  are  generally 
quieter  since  most  of  the  noise  from  the  air  condition¬ 
ing  is  absorbed  by  the  ceiling. 

The  new  system  also  made  it  possible  to  lower  the 
ceilings  in  most  areas  of  the  building,  providing  a 
more  attractive  and  modern  appearance.  The  original 
plaster  ceilings  were  approximately  12  to  18  inches 
higher  than  the  present  ceiling  level. 

In  the  general  office  system,  air  is  recirculated  with 
25%  new  air  added.  The  air  is  discharged  into  the 
rooms  where  individual  room  thermostats  are  located. 
The  thermostat  regulates  a  booster  heater  coil  in  the 
stub  duct  to  provide  individual  room  temperature  con¬ 
trol.  The  cool  air  leaves  the  central  cooling  system 
at  58  deg  F,  and  is  warmed  to  the  desired  tempera¬ 
ture  by  the  booster  heater  before  it  i)asses  down 
through  the  ceiling.  Average  air  flow  through  the  ceil¬ 
ing  is  1.56  cfm  per  sq  ft,  representing  a  pressure  of 
0.005  inches  of  water. 
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The  hot  water  heating  system  used  in  the  building 
for  many  years  was  left  intact  to  provide  supplemental 
heat  in  the  winter.  According  to  Mr.  Scribner,  the 
booster  heater  coils  in  the  air  conditioning  system 
provide  enough  heat  so  that  the  hot  water  system 
need  not  be  used  until  the  outside  temperature  drops 
below  40  deg.  He  feels  that  “total”  winter  heating  is 
also  possible  with  this  type  of  system  if  the  air  returns 
are  strategically  placed  at  floor  level. 


Mr.  Scribner’s  ideas  were  presented  to  C.  S.  Leo¬ 
pold,  Inc.,  of  Philadelphia,  consulting  engineers,  who 
incorporated  the  new  air  diffusion  concept  when  de¬ 
signing  the  system  and  writing  the  final  specifications. 

B.  &  G.  Olsen  Co.,  Richmond,  Va.,  was  the  air  condi¬ 
tioning  contractor.  Two  hermetic  type  centrifugal 
compressors,  each  with  a  500-ton.  capacity,  were  sup¬ 
plied  by  Carrier  Corporation.  Cooling  towers  were 
provided  by  Marley  Corporation,  Kansas  City,  Mo. 


Roof -Mounted  Units  Speed  '' 

Industrial  Year-Round  Installation 


A  RECENT  ROOF-MOUNTED  INSTALLATION  AT  THE 
Diecraft  Inc.,  factory  building  in  Sparks,  Md., 
demonstrates  some  of  the  advantages  of  a  factory  as¬ 
sembled  and  tested  system.  Delivered  and  put  in  place 
in  one  day,  this  300-ton  system  was  in  operation  the 
next.  Avoided  for  this  single-story  industrial  building 
were  the  delays  and  problems  inherent  in  installations 
of  conventional  systems  with  their  piping,  ductwork 
and  insulation,  and  the  necessity  of  coordinating  the 
activities  of  all  the  trades. 

This  type  of  installation  is  called  a  new  stage  in 
the  increasing  use  of  prefabricated  components  in  the 
year-round  conditioning  of  one-story  commercial  and 
industrial  buildings.  According  to  George  A.  Belsky, 
general  manager  of  Air  Conditioning  Inc.,  Ossining, 
N.  Y.,  new  units  added  to  the  company’s  Atmos-Pak 
line  make  it  possible  to  satisfy  the  needs  of  almost 
every  size  and  type  of  single-story  commercial  and 
industrial  building. 

The  air-cooled  roof-mounted  method,  the  company 
points  out,  releases  space  for  the  productive  purposes 
of  tenant  or  owner  since  there  are  no  boiler  or  ap¬ 
paratus  rooms.  The  air  is  handled  by  a  supply  and 
return  air  distribution  chamber  so  that  ducts  are 


eliminated.  Water  towers  and  evaporative  condensers, 
with  their  necessary  mazes  of  pipes  and  appurtenances, 
are  not  needed.  With  multiple  units  there  is  economy 
of  op)eration,  control  becomes  flexible,  and  the  danger 
of  total  breakdown  is  removed. 

Twenty  15-ton  units  in  the  Diecraft  installation 
provide  zoning  for  the  various  departments  without  a 
complicated  automatic  system,  it  is  reported.  The  air 
supply  and  return  distribution  chambers  in  this  sys¬ 
tem  ensure  good  air  distribution,  and  are  said  to 
improve  zoning  by  returning  secondary  air  at  the  same 
point  where  primary  air  is  introduced. 

This  t5rpe  of  system  is  highly  adapted  to  winter 
operation  with  gas  or  oil  fueled  heat  exchangers  which 
are  available.  Where  there  already  is  a  boiler  plant, 
hot  water  or  steam  coils  can  be  incorporated  into  the 
roof-mounted  system. 

Equally  suitable  for  new  or  existing  structures, 
these  roof-top  systems  are  said  to  be  comparable  in 
cost  with  other  methods.  And,  taking  all  factors  into 
consideration,  Mr.  Belsky  reports,  “I  believe  that  there 
are  now  no  restrictions  on  the  possibilities  of  expand¬ 
ing  air  conditioning  capacity  with  this  type  of  pre¬ 
packaged  system.” 
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Forfy  feet  above  the  floor,  gas-fired  infra-red  heaters  are  equipped  with  parabolic 
reflectors  that  focus  the  rays  in  a  concentrated  pattern.  Majority  of  units  are 
mounted  along  the  perimeter,  angled  away  from  the  wall  to  direct  energy  rays  in  a 
spread  pattern  over  floor,  men,  and  machinery  at  new  metal  forming  machinery  plant. 


Infra-Red  Heaters  Burn  Less  Gas  than  Estimated 

ODER  Company’s  new  metal  forming  machinery  Laboratories  for  unvented  use  in  non-  and  semi- 

plant  in  Cleveland,  Ohio,  that  boasts  a  gas-fired  hazardous  areas;  combustion  gases  contain  a  lower 

infra-red  heating  system,  keeps  the  plant  at  a  constant  percentage  of  carbon  monoxide  than  that  produced 

68  deg  F  in  winter  and  uses  only  two-thirds  of  the  by  a  kitchen  gas  range,  according  to  the  manufacturer, 

fuel  estimated.  Perfection  Div.,  Hupp  Corp,,  Cleveland. 

Estimated  fuel  consumption  for  the  infra-red  system  Thermostatic  control  of  infra-red  heaters  is  pro- 

installed  in  the  plant  was  8.44  million  cu  ft  of  natural  vided.  At  the  Yoder  plant,  separate  thermostats  con¬ 
gas.  Ninety-nine  Schwank  heaters  did  better  than  trol  groups  of  heaters,  allowing  more  precise  tempera- 

expected  in  the  first  heating  season.  Actual  gas  con-  ture  adjustment  in  each  area  of  the  plant.  Thermo¬ 
sumption  measured  between  September  16,  1958,  and  stats  react  to  air  temperature  rather  than  radiant 

May  10,  1959,  was  only  5.577  million  cu  ft  —  2.963  heat  output  of  the  heaters.  Radiation  from  the  units 

million  cu  ft  less  than  the  estimate.  Actual  costs  for  absorbed  by  the  floor  and  machinery  in  the  plant  warms 

natural  gas  totaled  $3722  for  the  period ;  actual  degree-  surrounding  air  by  convection  and  conduction.  Burners 

days  were  5455  on  a  63-deg  base,  operate  only  intermittently  as  the  floor  and  machinery 

The  Yoder  plant  is  walled  with  stainless  steel  sand-  form  a  reservoir  of  heat  energy, 
wich  that  includes  IV^-inch  insulation  and  is  roofed  Two  additional  advantages  pointed  out  by  L.  W, 

with  4-inch  pre-cast  concrete  and  %-inch  rigid  insu-  Morgan,  plant  engineer,  are  low  maintenance  and 

lation.  Building  space  totals  1,581,000  cu  ft,  divided  elimination  of  warm-up  period.  Not  having  to  heat 

among  the  100  X  380  X  40  ft  plant  area,  a  30  X  60  X  the  air  in  the  plant  to  produce  comfort,  the  infra-red 

18  ft  truck  dock  as  well  as  a  40  X  40  X  18  ft  com-  heaters  do  not  require  the  4-5  hr  warm-up  period 

pressor  room.  which  conventional  apparatus  require. 

Infra-red  heaters  were  mounted  at  heights  of  16,  Without  blowers,  ducts,  and  heat  exchangers,  main- 

18  and  40  ft.  Heaters  installed  have  an  input  of  4,-  tenance  of  heating  equipment  is  minimal.  Electrical 

488,000  Btuh.  Heat  loss  for  the  building  was  esti-  costs  for  the  heating  season  for  infra-red  units  were 

mated  as  3,740,000  Btuh.  calculated  at  only  $15  because  power  is  required  only 

Heaters  are  approved  by  AGA  and  UnderwTiters’  for  the  controls. 


136 


FEBRUARY,  1941,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


NEW  LITERATURE 


Use  the  prepaid  yellow  postcard  in  the  back  of  the  magazine  for  securing  your  copies  of  these  catalogs. 


Flat-Oval  Duct  and  Fittings 

United  Sheet  Metal  Co.,  Inc.,  Colum¬ 
bus,  Ohio,  has  developed  flat-oval  duct 
and  fittings  for  use  where  space  limi¬ 
tations  prevent  the  installation  of 
circular  duct  for  high-pressure,  high- 
velocity  air  systems.  A  5-page  bulle¬ 
tin  lists  sizes,  pressure  loss  and  other 
selection  data. 

Circle  Item  1  on  Inquiry  Card 


Airfoil  Centrifugal  Fans 

Airfoil  Design  10  centrifugal  fans, 
a  new  line  of  ventilating  and  air  con¬ 
ditioning  system  fans  now  available 
from  Chicago  Blower  Corp.,  Franklin 
Park,  Ill.,  are  described  in  8-page  Bul¬ 
letin  A-104-S.  Included  are  design  fea¬ 
tures  and  performance  characteristics 
for  standard  and  heavy-duty  units. 

Circle  Item  7  on  Inquiry  Card 


CHILLER  *  HEATER 


Gas-Fired  Chiller-Heater 

Arkla  Air  Conditioning  Corp.,  Lit¬ 
tle  Rock,  Ark.,  offers  a  24-page  book¬ 
let  on  the  Arkla  Model  DF-3000  gas- 
fired  water  chiller-heater.  Technical 
data  on  this  medium  tonnage  absorp¬ 
tion  unit  include  specifications,  capac¬ 
ities  and  operating  details,  and  pip¬ 
ing  and  electrical  diagrams. 

Circle  Item  2  on  Inquiry  Card 


Plant  Safety  System 

The  new  plant  safety  system  de¬ 
veloped  by  The  North  American  Mfg. 
Co.,  Cleveland,  Ohio,  for  plants  using 
gas  is  described  in  literature  compris¬ 
ing  Bulletins  22  and  18.67,  and  Sup¬ 
plemental  Bulletin  22.  Mainsprings  of 
this  system  are  safety  shutoff  valves 
and  supervising  gas  cocks. 

Circle  Item  8  on  Inquiry  Card 


Pressure  Tanks  and  Vessels 

A  4-page  brochure  covering  its  in¬ 
dustrial  pressure  tanks  and  vessels  is 
available  from  Industrial  Tank  Div., 
Cutler  Metal  Products  Co.,  Camden, 
N.  J.  Photos,  engrineering  drawings 
and  representative  dimensional  tables 
help  to  describe  ASME  air  pressure 
and  expansion-compression  tanks. 

Circle  Item  3  on  Inquiry  Card 


a 


New  Ball  Valve 

Four-page  Bulletin  DH-38,  issued 
by  R-P&C  Valve  Div.,  American 
Chain  &  Cable  Co.,  Inc.,  Reading,  Pa., 
describes  its  new  Pig.  BL-300  forged 
naval  bronze  ball  valve  with  “auto¬ 
mating”  seats.  Bulletin  includes  a 
cross-section  of  valve  that  is  keyed 
to  specification  tables. 


Circle  Item  9  on  Inquiry  Card 


Goverement  Buildings 

Government  Buildings,  one  of  an 
installation  series  published  by  Ray 
Burner  Co.,  San  Francisco,  Calif.,  de¬ 
tails  use  of  the  company’s  forced  draft 
combination  and  gas  burners  in  the 
Sedgwick  County  Courthouse,  Wich¬ 
ita,  Kan.  Specifications  and  details  of 
installation  are  included. 

Circle  Item  4  on  Inquiry  Card 


Refrigeration  Products 

Twenty-page  Catalog  No.  22,  pub¬ 
lished  by  Watsco,  Inc.,  Hialeah,  Fla., 
portrays  the  company’s  lines  of  re¬ 
frigeration  and  air  conditioning  prod¬ 
ucts.  These  include  valves,  accumula¬ 
tors,  capacity  tester,  door  gasket 
notcher,  compressor  gaskets,  liquid 
leak  detector,  and  many  others. 

Circle  Item  10  on  Inquiry  Card 


M(Ci  irtMtii  Minn  Mini 


Direct-Operated  Soienoid  Valves 

Direct-operated  solenoid  valves  for 
automatic  or  remote  flow  control  of 
liquids  and  steam  up  to  400  deg  P 
are  described  by  The  Johnson  Corp., 
Three  Rivers,  Mich.,  in  12-page  Bul¬ 
letin  V-6.  Coverage  for  each  valve  in¬ 
cludes  sizes,  dimensions,  capacities 
and  accessories. 

Circle  Item  5  on  Inquiry  Card 


Ceutrifugal  Motor-Pump 

Information  on  its  new,  quiet-run¬ 
ning  motor-pump  is  presented  in  a 
4-page  bulletin  by  Ingersoll-Rand  Co., 
New  York,  N.  Y.  Form  70287  de¬ 
scribes  the  1750K-Line  Motorpump, 
designed  with  1760-rpm  operating 
speed  for  air  conditioning,  heating 
and  general  services. 

Circle  Item  11  on  Inquiry  Card 


Roof  Exhaust  Fans 

Type  SS  roof  exhaust  fans,  de¬ 
signed  by  Davidson  Fan  Co.,  Newton, 
Mass.,  for  versatility  and  dependable 
performance,  are  the  subject  of  4-page 
Bulletin  No.  SS-101.  Included  are  con¬ 
struction  features,  dimension  and  ca¬ 
pacity  tables,  and  photos  of  typical 
applications. 


Circle  Item  6  on  Inquiry  Card 


All  Weather  Systems 

Climate  King  all  weather  systems, 
7.5  tons  and  up,  are  described  in  12- 
page  Form  No.  4-5-60  by  Pioneer  In¬ 
dustries,  Div.  of  Almar-York  Co.,  Inc., 
Fort  Worth,  Tex.  Included  are  year- 
round  deluxe  heating  units,  gas-fired, 
for  use  with  remote  air  cooled  or  wa¬ 
ter  cooled  condensing  units. 


Circle  Item  12  on  Inquiry  Card 
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ExhoMst  Heads 

Industrial  Products  Group,  Crane 
Co.,  Chicago,  Ill.,  announces  literature 
describing  Crane- Swartwout  exhaust 
heads.  Two-page  Form  AD-2438  gives 
dimensions,  weights  and  capacities  for 
the  heads  which  are  designed  to  re¬ 
move  impurities  from  exhaust  steam 
being  discharged  to  the  atmosphere. 

Circl*  Item  13  on  Inquiry  Card 


Indastrial  Heating  Unit 

The  new  dual-fuel  OG4  series,  de¬ 
scribed  in  a  12-page  bulletin  by  Len¬ 
nox  Industries  Inc.,  Marshalltown, 
Iowa,  can  be  used  as  a  central  furnace, 
unit  heater  with  directional  discharge 
nozzles,  or  duct  furnace  with  perform¬ 
ance  capabilities  for  the  future  addi¬ 
tion  of  industrial  air  conditioning. 

Circle  Item  19  on  Inquiry  Card 


Roll-Type  Air  Filter 

An  8-page  bulletin  issued  by  Farr 
Co.,  Los  Angeles,  Calif.,  describes  the 
firm’s  redesigned  V-7  Roll-Kleen  air 
filter.  Selection  data  are  included  for 
4  models  which  offer  a  choice  of  auto¬ 
matic  drive  or  manual  operation  for 
advancing  media  across  the  face  of 
the  filter. 

Circle  Item  14  on  Inquiry  Card 


Electrical  Equipment 

A  424-page  guide  to  its  lines  of 
electrical  equipment  is  offered  by  The 
Wadsworth  Electric  Mfg.  Co.,  Inc., 
Covington,  Ky.  It  is  designed  to  facil¬ 
itate  selection,  for  residential  through 
industrial  installations,  of  safety 
switches,  service  equipment,  distribu¬ 
tion  panels,  etc. 

Circle  Item  20  on  Inquiry  Card 


Ductile  Iron  Valves  and  Fittings 

A  12-page  catalog  describing  its 
line  of  ductile  iron  valves  and  fittings 
is  available  from  Stockham  Valves  & 
Fittings,  Birmingham,  Ala.  The  com¬ 
prehensive  catalog.  No.  1,  includes  de¬ 
sign  features,  weights,  dimensions, 
engineering  specifications,  and  phys¬ 
ical  and  chemical  properties. 

Circle  Item  15  on  Inquiry  Card 


Commercial  Refrigeration  Equipment 

What  is  described  as  the  most  com¬ 
plete  line  of  commercial  refrigeration 
equipment  available  throughout  the 
industry  is  the  subject  of  a  16-page 
catalog.  No.  103,  published  by  Mc- 
Quay,  Inc.,  Minneapolis,  Minn.  De¬ 
tailed  information  on  specifications, 
capacities  and  accessories  is  included. 

Circle  Item  21  on  Inquiry  Card 


Standard  Test  Code 

The  Air  Moving  and  Conditioning 
Association,  Inc.,  Detroit,  Mich.,  an¬ 
nounces  that  a  new  Standard  Test 
Code  covering  all  air  moving  devices 
is  now  available  as  AMCA  Bulletin 
No.  210.  Features  incorporated  in  the 
1960  Code  include  nozzle  test  methods 
and  the  effect  of  compressibility. 

Circle  Item  16  on  Inquiry  Card 


Installation  Guide 

A  revised  edition  of  its  Installation 
Guide  for  Transite  Pressure  Pipe  is 
announced  by  Johns-Manville  Corp., 
New  York,  N.  Y.  The  124-page 
pocket-sized  manual  covers  all  phases 
of  handling  and  installation,  and  in¬ 
cludes  engineering  data  on  site  and 
soil  conditions. 

Circle  Item  22  on  Inquiry  Card 


Room  Thermostats 

A  contemporary-styled  series  of 
room  thermostats  is  the  subject  of  a 
4-page  bulletin.  Unit  R-1691,  pub¬ 
lished  by  White-Rodgers  Co.,  St. 
Louis,  Mo.  Included  are  selection 
data  for  the  company’s  D’luxline  and 
Mainline  thermostats  and  Push-But¬ 
ton  heating-cooling  control. 

Circle  Item  17  on  Inquiry  Card 


CondensatioR  Pumps 

Two  new  bulletins  containing  com¬ 
plete  information  and  technical  data 
on  condensation  pump  sizes,  capac¬ 
ities  and  pressures  are  offered  by 
Skidmore  Corp.,  St.  Joseph,  Mich. 
Bulletin  No.  19-B  describes  Type  UV 
single  and  duplex  units;  No.  21-C, 
Type  CeVS  (close-coupled  design). 


Circle  Item  23  on  Inquiry  Card 


iRdustrial  Electric  Heating 

As  an  appendix  to  its  current 
Chromalox  industrial  electric  heating 
catalog.  No.  60,  Edwin  L.  Wiegand 
Co.,  Pittsburgh,  Pa.,  announces  Cata¬ 
log  Supplement  CS-600.  It  contains 
illustrations  and  specifications  of  air 
heating  elements,  blower-type  heat¬ 
ers,  special  radiant  heaters,  others. 

Circle  Item  18  on  Inquiry  Card 


Commercial  Water  Heating 

•  A  hard  cover,  loose-leaf  manual 
which  presents  simplified  sizing  pro¬ 
cedures  for  the  entire  commercial 
water  heating  field  is  offered  by  Re- 
public-Transcon  Industries,  Inc.,  Bev¬ 
erly  Hills,  Calif.  Areas  covered  in¬ 
clude  multiple  dwellings,  motels  and 
hotels,  industrial  plants,  etc. 

Circle  Item  24  on  Inquiry  Card 
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Line  Strainers 

A  4-page  gfuide  to  the  selection  of 
line  strainers  for  steam  and  liquid 
is  offered  by  OP W- Jordan  Corp.,  Cin¬ 
cinnati,  Ohio.  Bulletin  J-LS  includes 
tips  for  better  strainer  performance, 
recommends  the  type  of  mesh  to  use, 
and  lists  the  various  strainer  sizes 
and  materials  of  construction. 

Circle  Item  25  on  Inquiry  Card 


Boiler-Burner  Unit 

The  Smith-Mills  2500  boUer-bumer 
unit  for  medium  sized  buildings  with 
No.  2  fuel  oil  is  the  subject  of  a  4-page 
bulletin  published  by  The  H.  B.  Smith 
Co.,  Inc.,  Westfield,  Mass.  Bulletin 
includes  construction  features,  specs 
and  dimensions,  standard  and  extra 
equipment. 

Circle  Item  31  on  Inquiry  Card 


© 

Evaporative 

Coatleaser 


Evaporative  Condensers 

Fourteen-page  Bulletin  143  is  a 
complete  revision  of  the  evaporative 
condenser  engineering  manual  pub¬ 
lished  by  Baltimore  Aircoil  Co.,  Inc., 
Baltimore,  Md.  Includes  general 
theory  and  design,  selection  data, 
piping  arrangements,  summer  and 
winter  operation,  and  capacity  control. 

Circle  Item  26  on  Inquiry  Card 


Flexible  Hose  and  Duet 

Bulletin  605  describes  flexible  hose 
and  duct  manufactured  by  The  Flex- 
aust  Co.,  New  York,  N.  Y.  Flexaust 
hose  and  Portovent  duct  are  desig^ned 
for  use  in  dust  collection,  fume  con¬ 
trol,  air  and  materials  handling  appli¬ 
cations  of  all  kinds.  Complete  selec¬ 
tion  and  pricing  data  included. 

Circle  Item  32  on  Inquiry  Card 


Mechanical  Seals 

An  8-page  bulletin  published  by 
Garlock  Inc.,  Palmyra,  N.  Y.,  de¬ 
scribes  the  company’s  Mechanipak 
mechanical  seals  for  rotary  shafts  and 
pressures  up  to  150  psi.  Bulletin  con¬ 
tains  construction  features,  specifica¬ 
tions  and  dimensions,  and  useful  selec¬ 
tion  and  installation  information. 

Circle  Item  27  on  Inquiry  Card 


wlorsiK*  «r*«er  lM>*t«r« 


Storage  Water  Heaters 

Niagara  Weldments  Inc.,  Niagara 
Falls,  N.  Y.,  offers  an  8-page  bulletin 
which  introduces  a  new  line  of  storage 
water  heaters  under  the  tradename 
“NiaWel”.  Specifications  and  selection 
data  cover  vertical  and  horizontal 
models,  plus  removable  U-tube  heat¬ 
ing  elements. 

Circle  Itom  33  on  Inquiry  Card 


Cooling  Tower  Pumps  and  Piping 

A  6-step,  8-page  guide.  Bulletin  No. 
CT-360,  to  help  designers  of  cooling 
tower  installations  plan  their  piimp 
and  piping  requirements  is  available 
from  Bell  &  Gossett  Co.,  Morton 
Grove,  Ill.  Selection  aids  include  de¬ 
sign  tables  and  charts,  piping  dia¬ 
grams,  and  a  full-page  work  sheet. 

Circle  Item  28  on  Inquiry  Card 


Air  Handling  Units 

A  4-page  bulletin  from  Thermal 
Engineering  Corp.,  Houston,  Tex., 
describes  its  line  of  Thermal  EC  air 
handling  units  which  are  reported  to 
provide  efficient,  quiet  heating  and 
cooling  for  small  stores,  restaurants, 
offices  and  apartments.  Includes  com¬ 
plete  selection  data. 

Circle  Item  34  on  Inquiry  Card 


Steam  Heating  Coils 

A  24-page  booklet  on  steam  heating 
coils  is  available  from  Sturtevant  Div., 
Westinghouse  Electric  Corp.,  Hyde 
Park,  Mass.  Catalog  1710  includes 
application  information  on  blast  heat¬ 
ing  coils,  distributing  tube  heating 
coils,  and  dual-feed  distributing  tube 
coils. 


Circle  Item  29  on  Inquiry  Card 


Vertical  Exhaust  Ventilator 

A  2-page  bulletin,  DB3-300,  offered 
by  Ilg  Electric  Ventilating  Co.,  Chi¬ 
cago,  Ill.,  provides  complete  data  on 
the  company’s  new  high-speed,  high- 
capacity,  Type  UB  (up-blast),  vertical 
exhaust  roof  ventilator.  Charts  include 
data  on  performance,  sound  level 
classification,  dimensions. 


Circle  Item  35  on  Inquiry  Card 


Motor-Compressors 

Two  brochures,  covering  perform¬ 
ance  data  and  specifications  for  new 
4-  and  6-cylinder  Copelametic  motor- 
compressors,  are  announced  by  Cope¬ 
land  Refrigeration  Corp.,  Sidney, 
Ohio.  Models  extend  low-temperature 
range  to  7.5  and  10  hp,  and  high-tem¬ 
perature  range  through  30  hp. 

Circle  Itom  30  on  Inquiry  Card 


Power  Centers 

Cabinetrol  power  centers,  subject  of 
12-page  Bulletin  GEA-7080,  are  engi¬ 
neered  to  customer  specifications  by 
General  Electric  Co.,  Schenectady,  N. 
Y.  Bulletin  tells  how  this  industrial 
power  center  centralizes  such  func¬ 
tions  as  motor  control,  lighting,  and 
air  conditioning. 

Circle  Item  36  on  Inquiry  Card 
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DEGREE-DAYS  FOR  DECEMBER,  1960 

(A)  Airport  readinci;  CO  City  office  reodinctS  (O)  Readincs  at  a  point  on  outakirU  of  city 


Air  CoHDiTioNiNC,  Heatihg  and  Ventiuiting’s  33rd  Year 

of  Publication 

of  Monthly  Degree-Day 

Data 

City 

December 

Season  to  Dec.  31,  incl.,  from  Sept.  1 

1960  1 

1959  1 

Normal 

1960  I 

1959  I 

Normal 

Abilene,  Texes  (A)  . 

739 

520 

595 

1058 

1164 

1098 

Albany,  New  York  |A)  . 

1338 

1080 

1197 

2614 

2435 

2559 

Albuquerque,  Now  Mexico  (A)  . 

956 

8271 

899 

1763 

1725 

1757 

Alpena,  Michigan  (C)  . 

1387 

1 146 

1218 

3051 

3067 

2827 

Anchorage,  Alaska  (A)  . 

1226 

1450 

1587 

3883 

4203 

4277 

Asheville,  North  Caroline  (C)  . 

931 

747 

769 

1679 

1553 

1633 

Atlanta,  Georgia  (A)  . 

744 

575 

614 

1185 

1 100 

1 125 

Atlantic  City,  Now  Jersey  (C)  . 

f007 

748 

831 

1744 

1553 

1597 

Augusta,  Georgia  (A)  . 

733 

527 

494 

1 122 

946 

835 

Baltimore,  Maryland  (C)  . 

1015 

704 

812 

1618 

1462 

1537 

Billings,  Montana  (A)  . 

1067 

950 

1172 

2469 

2767 

2739 

Binghamton,  New  York  (C)  . 

1289 

929 

1113 

2497 

2052 

2417 

Birmingham,  Alabama  (A)  . 

723 

525 

596 

1168 

1052 

1128 

Blsnsarck,  North  Dakota  (A)  . 

1488 

1197 

1535 

3343 

3475 

3458 

Block  Island,  Rhode  Island  (A)  . 

1021 

825 

927 

1913 

1765 

1936 

Boise,  Idaho  (A)  . 

1063 

1142 

1054 

2230 

2723 

2340 

Boston,  Massachusetts  (A)  . 

1094 

885 

998 

2035 

1894 

2008 

Buffalo,  New  York  (A)  . 

1339 

1004 

1116 

2520 

2287 

2424 

Burlington,  Iowa  (A)  . 

1 193 

932 

1150 

2227 

2406 

2334 

Burlington,  Vermont  (A)  . 

1399 

1200 

1308 

2961 

2791 

2859 

Cairo,  Illinois  (C)  . 

946 

684 

784 

1572 

1542 

1465 

Charleston.  South  Carolina  (C)  . 

651 

424 

410 

835 

687 

658 

Charlotte,  North  Carolina  (A)  . 

809 

633 

682 

1313 

1205 

1274 

Chattanooga,  Tennessee  (A)  . 

877 

651 

710 

1520 

1337 

1380 

Cheyenne,  Wyoming  (A)  . 

1176 

978 

1125 

2725 

2900 

2840 

Chicago,  Illinois  (A)  . 

1225 

898 

1147 

2209 

2305 

2352 

Cincinnati,  Ohio  iC)  . 

1049 

748 

880 

1719 

1674 

1711 

Cleveland,  Ohio  (a)  . 

1299 

894 

1057 

2464 

2089 

2171 

Columbia,  Missouri  (A)  . 

1042 

826 

989 

1814 

2014 

1967 

Columbia,  South  Carolina  (A)  . 

728 

550 

524 

1130 

999 

908 

Columbus,  Ohio  (C)  . 

1199 

841 

983 

2077 

1945 

1995 

Concord,  Now  Hampshire  (A)  . 

1363 

1 100 

1271 

2848 

2547 

2839 

Concordia,  Kansas  (C]  . 

1028 

842 

1029 

1907 

2142 

2048 

Dallas,  Texas  (A)  . 

639 

423 

518 

921 

956 

870 

Denver,  Colorado  (A)  . 

1187 

876 

1032 

2432 

2400 

2348 

Des  Moines,  Iowa  (A)  . 

1202 

957 

1203 

2338 

2593 

2455 

Detroit,  Michigan  (A)  . 

1228 

933 

1101 

2285 

2278 

2325 

Devils  Lake,  North  Dakota  (C)  . 

1704 

1319 

1668 

3678 

3936 

3795 

Dodge  City,  Kansas  (A)  . 

992 

849 

980 

1861 

2057 

1951 

Dubuque.  Iowa  (A)  . 

1381 

1043 

1290 

2726 

2891 

2765 

Duluth,  Minnesota  (A)  . 

1626 

1279 

1550* 

3530 

3758 

3533* 

El  Paso,  Texas  (A)  . 

806 

573 

626 

1249 

1045 

1086 

Ely,  Nevada  (A)  . 

1183 

1205 

1181 

2777 

3036 

2864 

Escanaba,  Michigan  (C)  . 

1406 

1102 

1321 

2962 

3049 

3056 

Evansville,  Indiana  (A)  . 

1060 

780 

871 

1872 

1815 

1715 

Fairbanks,  Alaska  (A)  . 

1844 

2316 

2297 

5710 

5966 

5929 

Fargo,  North  Dakota  (Aj  . 

1701 

1205 

1615 

3508 

3506 

3538 

Fort  Smith,  Arkansas  (A)  . 

(a)( 

608 

698 

1336 

1273 

Fort  Wayne,  Indiana  (A)  . 

1276 

925 

1122 

2399 

2321 

2365 

Fort  Worth,  Texas  (A)  . 

658 

450 

533 

956 

988 

890 

Fresno.  California  (A)  . 

656 

571 

580 

1146 

923 

1011 

Galveston.  Texas  |C)  . 

371 

248 

271 

462 

511 

402 

Grand  Junction,  Colorado  (A)  . 

1077 

1007 

1132 

2128 

2332 

2293 

Grand  Rapids,  Michigan  (A)  . 

1269 

987 

1169 

2460 

2525 

2597 

Green  Bay,  Wisconsin  |A)  . 

1408 

1128 

1392 

2978 

3130 

3035 

Greensboro,  North  Carolina  (A)  . 

929 

726 

772 

1617 

1508 

1513 

Greenville,  South  Carolina  (A)  . 

781 

632 

648 

1257 

1237 

1200 

Harrisburg,  Pennsylvania  (A)  . 

1216 

895 

964 

2139 

1917 

1971 

Hartford,  Connecticut  |A)  . 

1227 

1013 

1082 

2411 

2183 

2266 

Havre.  Montana  (C)  . 

1351 

1025 

1383 

3062 

3148 

3240 

Helena,  Montana  |A)  . 

1266 

1112 

1311 

3014 

3334 

3247 

Houston,  Texas  (C)  . 

402 

266 

303 

529 

569 

465 

Huron,  South  Dakota  (A)  . 

1523 

1096 

1407 

3230 

3143 

3003 

Indianapolis,  Indiana  (A)  . 

1245 

895 

1051 

2263 

2198 

2141 

Jackson,  Mississippi  (A)  . 

626 

498 

503 

973 

979 

882 

Juneau,  Alaska  (A)  . 

956 

926 

1159 

2997 

3002 

3312 

Kansas  City,  Missouri  (A)  . 

1046 

956 

970 

1761 

1865 

1875 

Knoxville,  Tennessee  (A)  . 

917 

687 

744 

1544 

1391 

1 454 

La  Crosse,  Wisconsin  (A)  . 

1342 

1057 

1380 

2726 

2939 

2900 

Lander,  Wyoming  (A)  . 

1380 

1206 

1383 

3128 

3270 

3309 

Lewiston,  Maine  |0)  . 

1318 

1088 

1295 

2811 

2559 

2837 

a)  Data  not  araUahje. 

*  Figurea  baaea  on  Airport  readings. 

**  Figures  based  on  City  office  readings. 

Nonnal  figures  in  this  table  are  based  on  30-Tear  period  covering  1921 
to  1950,  inclusive,  as  compiled  and  published  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Dgmrtment,  Central  New 
York  Power  Co.,  Utica,  N.  Y.,  uid  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  respectivdy. 
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Degree-Days  for  December,  1960  (Concluded) 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Aia  CONDITIONIKG,  Hkating  and  Ventilating’s  33rd  Year  of  Publication  of  MontUy  Degree-Day  DaU 


City 

December 

Season  to  Dec.  31,  incl.,  from  Sept.  1 

1960  1 

1959  1 

Normal 

1960  1 

1959  1 

Normal 

Lincoln,  Nebraska  (C)  . 

1087 

895 

1113 

2098 

2326 

2243 

Little  Rock,  Arkansas  (A)  . 

84-1 

562 

654 

1375 

1211 

1 179 

Los  Angeles,  California  (C)  . 

194 

145 

253 

351 

170 

451 

Louisville,  Kentucky  (A)  . 

1078 

771 

871 

1924 

1665 

1733 

Lynchburg,  Virginia  (A)  . 

989 

772 

809 

1736 

1586 

1625 

Macon,  Georgia  (A)  . 

660 

485 

481 

1000 

881 

824 

Madison,  Wisconsin  (A)  . 

1361 

1046 

1287 

2795 

2878 

2707 

Marquette,  Michigan  (C)  . 

1388 

1093 

1299 

2973 

3128 

301 1 

Memphis,  Tennessee  (A)  . 

853 

602 

673 

1382 

1260 

1248 

Meridian,  Mississippi  (A)  . 

635 

522 

528 

1029 

1005 

956 

Milwaukee,  Wisconsin  (A)  . 

1312 

999 

1218 

2714 

2704 

261 1 

Minneapolis,  Minnesota  (A)  . 

1490 

1073 

1414 

3138 

3040 

2990 

Moline,  Illinois  (A)  . 

1277 

931 

1 181 

2383 

2495 

2426 

Montgomery,  Alabama  (A)  . 

655 

480 

491 

1008 

873 

864 

Nashville,  Tennessee  (A)  . 

931 

674 

725 

1588 

1431 

1372 

New  Haven,  Connecticut  (A)  . 

1138 

929 

1026 

2179 

1951 

2145 

New  Orleans,  Louisiana  (C)  . 

366 

274 

283 

452 

522 

429 

New  York,  New  York  (C)  . 

1054 

805 

908 

1804 

1684 

1771 

Newark,  New  Jersey  (A)  . 

1079 

832 

961 

1925 

1682 

1912 

Norfolk,  Virginia  (A)  . 

877 

621 

688 

1384 

1188 

1257 

North  Platte,  Nebraska  (A)  . 

1 162 

1000 

1172 

2519 

2826 

2563 

Oak  Ridge,  Tennessee  (C)  . 

930 

727 

812 

1627 

1407 

1587 

Oakland,  California  (A)  . 

508 

448 

508 

1063 

807 

1077 

Oklahoma  City,  Oklahoma  (A)  . 

853 

644 

747 

1357 

1514 

1367 

Omaha,  Nebraska  (A)  . 

lilO 

923 

1166 

2159 

2419 

2368 

Parkersburg,  West  Virginia  (C)  . 

1 107 

820 

896 

1923 

1815 

1824 

Peoria,  Illinois  (A)  . 

1278 

930 

1128 

2397 

2371 

2312 

Philadelphia,  Pennsylvania  (C)  . 

1000 

760 

856 

1639 

1546 

1624 

Phoenix,  Arizona  (A)  . 

445 

342 

360 

614 

487 

555 

Pittsburgh,  Pennsylvania  (C)  . 

1133 

807 

924 

1975 

1809 

1890 

Pittsfield,  Massachusetts  (A)  . 

1375 

1139 

1246 

2820 

2633 

2845 

Portland,  Maine  (A)  . 

1317 

1090 

1237 

2826 

2579 

2776 

Portland,  Oregon  (C)  . 

734 

680 

701 

1564 

1582 

1600 

Providence,  Rhode  Island  (A)  . 

1159 

942 

1035 

2231 

2041 

2195 

Pueblo,  Colorado  (A)  . 

1087 

917 

1051 

2137 

2313 

2279 

Raleigh,  North  Carolina  (A)  . 

874 

667 

651 

1477 

1352 

1166 

Rapid"  City,  South  Dakota  (A)  . 

1234 

949 

1218 

2632 

2946 

2802 

Reading,  Pennsylvania  (C)  . 

1143 

856 

936 

1992 

1782 

1866 

Red  Bluff,  California  (A)  . 

570 

522 

564 

1000 

799 

942 

Reno,  Nevada  (A)  . 

1015 

1096 

,986 

2382 

2481 

2338 

Richmond.  Virginia  (A)  . 

936 

718 

791 

1656 

1501 

1532 

Rochester,  New  York  (A)  . 

1280 

1052 

1141 

2462 

2391 

2473 

Roswell,  New  Mexico  (A)  . 

1 102 

692 

750 

1797 

1490 

1415 

Sacramento,  California  (C)  . 

572 

559 

667 

996 

928 

980 

St.  Joseph,  Missouri  (A)  . 

1077 

858 

927 

1995 

2175 

1809 

St.  Louis,  Missouri  (C)  . 

958 

760 

893 

1659 

1755 

1703 

Salt  Lake  City,  Utah  (A)  . 

1088 

1142 

1039 

2254 

2548 

2279 

San  Antonio,  Texas  (A)  . 

457 

336 

374 

612 

737 

600 

San  Diego,  California  (A)  . 

261 

150 

255 

415 

184 

478 

Sandusky,  Ohio  (C)  . 

1218 

893 

1039 

2177 

2108 

21 16 

San  Francisco,  California  (C)  . 

415 

307 

406 

1001 

599 

881 

Sault  Ste.  Marie,  Michigan  (A)  . 

1489 

1236 

1398 

3215 

3313 

3340 

Savannah,  Georgia  (A)  . 

607 

463 

412 

834 

754 

675 

Scranton,  Pennsylvania  |A)  . 

1331 

1012 

1057 

2569 

2288 

2254 

Seattle,  Washington  |C)  . 

675 

660 

679 

1655 

1696 

1682 

Sheridan,  Wyoming  (A)  . 

1 194 

1101 

1271 

2841 

3187 

3045 

Shreveport,  Louisiana  (A)  . 

626 

442 

490 

918 

965 

848 

Sioux  City.  Iowa  (A)  . 

1224 

1000 

1290 

2425 

2742 

2708 

Spokane,  Washington  |A)  . 

1186 

1113 

1113 

2728 

3002 

2705 

Springfield,  Illinois  |A)  . 

1209 

865 

1017 

2124 

2121 

1998 

Springfield,  Missouri  (A)  . 

1003 

773 

908 

1734 

1879 

1833 

Syracuse,  New  York  (A)  . 

1273 

1045 

1 113 

2446 

2339 

2340 

Toledo,  Ohio  (A)  . 

1317 

983 

1119 

2491 

2450 

2364 

Topeka,  Kansas  (C)  . 

1044 

830 

977 

1900 

2106 

1891 

Trenton,  New  Jersey  (C)  . 

1 104 

837 

930 

1924 

1737 

1852 

Tulsa,  Oklahoma  (A)  . 

814 

619 

750 

1295 

1417 

1382 

Utica,  New  York  (O)  . 

1 198 

991 

1 144 

2183 

2164 

2537 

Valentine,  Nebraska  (A)  . 

1278 

1017 

1212 

2739 

3051 

2709 

Walla  Walla,  Washington  (C)  . 

1039 

915 

890 

1996 

2132 

1966 

Washington,  D.  C.  (A)  . 

1048 

704 

831* 

1756 

1495 

1604 

Wichita,  Kansas  (A)  . 

991 

747 

915 

1720 

1836 

1763 

Williston.  North  Dakota  (C)  . 

1471 

1153 

1528 

3282 

3502 

3495 

Winnemucca,  Nevada  (A)  . 

1071 

1225 

1085 

2493 

2838 

2595 

Yakima,  Washington  (A)  . 

1164 

1011 

1066 

2539 

2553 

2469 

For  footnotes,  see  page  140. 
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Three  new  sizes  of  absorption  Cold  Generators,  in 
capacities  of  400,  455,  and  530  tons,  are  announced  by 
The  Trane  Company,  La  Crossse,  Wis.  The  new  units 
expand  the  line  to  twelve  basic  sizes  in  the  100-530  ton 
range. 


Improves  Pipe  Tape 


FEIRUARY,  19*1.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


The  three  new  sizes  feature  the  same  single-shell, 
hermetic  design  as  the  original  nine  sizes  introduced  in 
1959.  The  single-shell  arrangement  reduces  machine 
height,  permitting  installation  in  low-ceiling  areas,  the 
company  says.  Hermetic  design  prevents  air  leakage, 
thus  maintaining  full-rated  capacity  and  resisting 
internal  oxidation. 

More  information?  Circle  Item  38  on  Inquiry  Card. 


Receiver,  suited  for  installation  at  the  intersection 
of  each  series  of  laterals  and  the  main  tile  branch,  is 
available  with  cast  iron,  bronze  or  nikaloy  cover  to  fix 
it  to  either  rough  or  finished  sub-elevation  areas;  has 
zero  downstream  pitch,  which  enables  contractor  to 
hold  a  minimum  grade  into  his  sump,  catch  basin  or 
sewer  only  as  required  by  the  incline  of  the  system, 
even  though  the  structure  may  be  of  great  length. 

Design  insures  access  to  maintain  and  hose  down  a 
tile  field  in  case  there  is  a  clogging  in  a  lateral,  branch 
or  bleeders,  without  the  expense  of  breaking  up  the 
floor  walls. 

More  information?  Circle  Item  40  on  Inquiry  Card. 


Absorption  Line  Expanded 


Amo  Adhesive  Tapes,  Inc.,  Michigan  City,  Ind., 
is  producing  an  improved  version  of  its  C-350  Poly¬ 
ethylene  Pipewrap  tape  used  to  protect  pipes,  conduit 
and  other  metal  surfaces  from  corrosion  due  to  soil 
burial,  water,  acids,  alkalies,  in  addition  to  other 
contaminants. 

The  tape’s  adhesion  has  been  increased  to  40  oz 
per  inch  width  and  its  tensile  strength  to  20  lb  per 
inch  width.  Insulation  resistance  is  now  1,000,000 
megohms.  Moisture  vapor  transmission  rate  has 
been  reduced  to  18  grams  per  100  inches  in  24  hours. 

The  10-mil  black  polyethylene  tape  has  an  aggres¬ 
sively  tacky,  pressure-sensitive  rubber  base  that, 
with  its  light  weight,  makes  it  easy  to  handle.  The 
tough,  stretchy  film  provides  maximum  protection 
against  chemical  and  corrosive  attack  while  main¬ 
taining  a  continuous  covering  over  all  surface  irreg¬ 
ularities. 

More  Information?  Circle  Item  39  on  Inquiry  Card. 


Use  the  convenient  prepaid  yellow  postcard  in  the  back 
of  the  magazine  for  securing  more  information  about  new 
equipment  and  materials  described  in  this  department. 


Add  Humidity  Control  to  Line 

Edwin  L.  Wiegand  Company,  Pittsburgh,  Pa.,  has 
announced  the  addition  of  a  highly  sensitive  humidity 
control  to  its  Chro- 
malox  temperature  - 

control  line.  Desig- 
nated  type  HC-842,  [ 

the  device  is  de-  I 

signed  to  control  hu-  I  :  I 

midity  in  conjunc-  I  f 

tion  with  Chroma-  I  m 

lox  electric  comfort  ■  t  1 

heating  equipment.  i  A|  ^ 

Control  may  be  jl  | _ 

used  to  operate  an  n  | 

exhaust  fan  which  1  J 

discharges  moist  air  k  I 

and  draws  in  outside  ^  ^ - 

air  to  replace  it. 

This  operation  balances  the  humidity  to  the  pre-set 
level  of  the  unit.  It  has  a  range  of  10%  to  100%  with 
a  4%  differential.  It  is  rated  125  va  for  115/230  volt 
a-c  and  45  va  for  115  volt  d-c. 

More  Information?  Circle  Item  37  on  Inquiry  Card. 


Improved  Drain  Tile  Receiver 


Series  1780  drain  tile  receiver,  offered  by  the  Josam 
Mfg.  Co.,  Michigan  City,  Ind.,  offers  important  advan¬ 
tages  when  used  as  a  junction  box  for  a  tile  field  under 
a  building  by  making  it  possible  to  clean  the  system 
when  desirable,  also  to  insure  dry  and  maintenance- 
free  sub-elevations.  It  exhausts  to  either  .storm  or 
sewer,  prevents  clogging  and  inundation  problems 
which  occur  at  the  sub-elevations  or  wall  of  the 
structure. 


News  of  Equipment  and  Materials 

Ceiling  Air  Distribution  System  Provides  Complete  Package  Installation 


Fiberglas  Acousti-Flo  System,  a  new  low- 
velocity  method  of  introducing  conditioned  air 
into  a  room,  has  been  developed  by  Owens- 
Coming  Fiberglas  Corp.,  New  York,  N.  Y. 

This  air  distribution  system  combines  a  Fiber- 
glas  air  supply  tube  with  a  perforated  metal 
bar  diffuser  which  distributes  the  air  evenly 
throughout  a  room. 

System  was  designed  to  combine  the  positive 
delivery  of  air  through  self-insulated  tubes 
with  full  wall-to-wall  diffusion  which  practi- 
cally  eliminates  “dead  air  spots.”  The  result 
is  reported  to  be  a  low  cost,  attractive  ceiling 
installation.  Air  delivery  through  this  new 
system  is  uniform  and  is  easily  controlled  by 
adjusting  the  continuous  dampers. 

System  also  functions  as  a  support  for  a 
variety  of  ceilings,  including  the  luminous 
type.  Therefore,  it  makes  possible  a  complete  ceiling 
“package”  installation  which  will  provide  built-in  air 
distribution,  noise  control,  thermal  efficiency,  and 
lighting. 

The  accompanying  photo  is  a  typical  installation  and 
illustrates  how  this  air  distribution  system  combines 
with  and  supports  a  luminous  and  acoustical  ceiling. 
The  line  drawing  shows  the  basic  parts  of  the  system 
which  are: 

1.  The  bar.  This  supports  the  Acousti-Flo  air  supply 
tube,  the  suspended  ceiling,  and  distributes  air  uni¬ 
formly  along  its  entire  length.  It  is  a  semi-hollow  alu¬ 
minum  extrusion,  15  ft  long,  which  is  hung  directly 
from  the  structure  above  by  wire  or  pencil  rod  hang¬ 
ers,  6  ft  on  centers  or  as  required  by  local  conditions 
A  sliding  hanger  clip  supports  the  system  and  pro¬ 
vides  a  means  for  leveling  the  bar. 

2.  The  air  supply  tube.  This  tube  conveys  the  condi¬ 
tioned  air.  It  is  insulated  to  reduce  heat  loss  or  gain, 
and  absorb  air  noise.  Tube  is  available  in  3-ft  long 
sections  of  inside  diameters  up  to  14  inches. 

3.  The  jacket.  Exterior  protective  jacket  and  vapor 
barrier  is  a  0.012-inch  thick  aluminum  alloy  sheet.  It 
is  furnished  with  tumed-up  flanges  on  both  longitudi¬ 
nal  edges  that  snap  into  lips  on  the  bar. 

4.  The  damper.  An  extruded  aluminum  channel  in¬ 
stalled  within  the  bar  controls  the  air  flow  from  the 
duct  to  the  bar.  Screwdriver  slots  in  the  supporting 


damper  bolts  allow  easy  raising  and  lowering  for 
minute  adjustment. 

5.  The  bar  cap.  A  perforated,  rolled  aluminum  section 
designed  to  snap  off  and  on  the  Acousti-Flo  bar  for 
cleaning  or  for  access  to  the  dampers.  Cap  is  standard 
anodized  aluminum  finish  and  can  be  furnished  in 
color. 

More  Information?  Circle  Item  41  on  Inquiry  Card. 


Gas-Powered  Air  Conditioners 

Three  air  conditioning  systems  (3,  10,  and  15-ton 
units)  have  been  developed  by  Gascool  Div.,  Vector 
Engineering  Contractors,  Inc.,  Garland,  Tex.,  to  com¬ 
plete  a  series  of  natural  gas  or  LP  gas  powered  air 
conditioning  systems  for  residential  or  institutional 
use.  Other  systems  included  in  the  series  are  the  5  and 
7y2-ton  capacity  units  now  available. 


In  extensive  tests  made,  the  company  reports,  cost 
of  operating  one  of  these  Gascool  systems  has  been 
proved  to  be  as  much  as  61%  less  than  comparable 
(output)  systems  using  other  means  of  power.  Lower 
operating  cost  is  possible,  according  to  the  manufac¬ 
turer,  because  these  units  combine  tried-and-proven 
mechanical  compressors  and  long-life  engines  with  the 
economy  of  gas  fuel. 

More  Information?  Circle  Item  42  on  Inquiry  Card. 
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Roof-Mounted  Combination  Unit 

Development  of  a  roof-mounted  combination  heat¬ 
ing  and  cooling  unit  is  announced  by  Gascool  Div., 
Vector  Engineering  Contractors,  Inc.,  Garland,  Tex. 

The  system,  available  in  5-,  7V^-  and  10-ton  sizes, 
is  custom-built  to  meet  any  individual  air  conditioning 


requirement.  It  can  be  adapted  to  meet  all  heating 
and  air  condtiioning  needs  for  stores  and  offices,  hotels, 
motels,  classrooms,  public  and  institutional  buildings. 

The  compact  Gascool  model,  powered  by  either  natu¬ 
ral  or  LP  gas,  features  a  series  of  varying-size  combi¬ 
nation  units  operated  by  individual  thermostats.  Each 
unit,  due  to  the  individual  controls,  meets  the  heating 
or  cooling  needs  of  one  particular  area  of  the  building, 
the  company  rejwrts,  thus  providing  a  gentle  over-all 
discharge  of  air  flow  and  eliminating  cool  drafts  and 
hot  areas. 

More  Information?  Circle  Item  43  on  Inquiry  Card. 


Multiple  Zone  Circulator 

Edwards  Engineering  Corp.,  Pompton  Plains,  N.J., 
announces  its  Even-Flow  circulator,  especially  de¬ 
signed  for  modern,  multi-zoned  circuits. 


This  circulator  features  a  shut-off  head  of  14.5  ft 
of  water,  a  flatter  characteristic  curve  so  that  more 
multiple  zone  circuits  can  be  satisfied  with  one  circula¬ 
tor,  and  lower  power  consumption  (%-hp  motor),  even 
though  developed  heads  and  flow  rates  are  higher  than 
on  conventional  circulators,  the  company  asserts.  At 
10-gpm  flow  rate,  developed  head  is  13.2  ft,  and  at  30 
gpm,  developed  head  is  10.0  ft. 

Although  the  circulator  is  reported  to  feature  a 
higher  developed  head  and  flow-rate  delivery  than 
usual  booster  pumps  and  hydronic  circulators,  it  is 
priced  equal  to,  and  in  many  cases  low'er  than,  conven¬ 
tional  models. 

More  Information?  Circle  Item  44  on  Inquiry  Card. 


118-Lb  Air  Conditioner 

Introduction  of  a  small,  118-lb  air  conditioner  de¬ 
signed  specifically  for  weapon  support  equipment  is 
announced  by  Task  Corp.,  1009  E.  Vermont  Ave., 
Anaheim,  Calif. 

The  IV^-ton  lightweight  unit  is  described  by  com¬ 
pany  spokesmen  as  occupying  less  than  4  cu  ft,  making 
it  well  suited  for  cooling  air-transportable  electronic 
equipment  such  as  radar  huts,  communications  trailers 
and  other  ground  support  equipment.  Rotating  ele¬ 
ments  operate  in  the  industrial  speed  zone  of  3400  to 
3700  rpm  for  both  compressor  and  fans. 


According  to  the  designer  of  the  unit,  the  use  of  low 
speed  components  has  resulted  in  benefits  of  low  audi¬ 
ble  noise  level,  simple  maintenance  and  outstanding 
reliability.  He  also  states  that  cost  of  the  unit  is  sub¬ 
stantially  below  that  of  contemporary  lightweight  units 
now  being  marketed,  and  that  performance  is  com¬ 
parable  to  larger  industrial  units. 

Latest  in  the  family  of  Taskline  air  conditioners,  the 
1%-ton  unit  is  offered  in  60  and  400  cps  models.  Both 
models  contain  the  same  basic  parts,  company  officials 
point  out,  simplifying  the  stocking  of  replacement 
parts  at  military  repair  depots.  Specifications  at  MIL 
spec  rated  capacity  include  operation  to  125  deg  F 
ambient  air,  600  cfm  conditioned  air  flow,  and  5.4  kw 
power  consumption  under  peak  operating  conditions. 

More  Information?  Circle  Item  45  on  Inquiry  Card. 
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Oil-Fired  Unit  Heaters 

Manufacture  of  The  Interstate  Heater  line  of  oil- 
fired  unit  heaters,  designated  PowRmatic  OF,  is  an¬ 
nounced  by  Kresno-Stamm  Corp.,  Palisades  Park,  N.  J. 
These  units  utilize  a  gun  type  burner  for  No.  2  fuel 


oil.  Tested  and  approved  by  Underwriters  Labora¬ 
tories  as  a  complete  unit,  they  are  specially  designed 
for  inexpensive  installation  and  operation  in  ware¬ 
houses,  garages,  factories,  stores,  green  houses  and 
other  open  areas.  Outputs  are  80,000,  140,000  or 
180,000  Btu  with  deliveries  up  to  3200  cfm  with  a 
50-ft  throw. 

More  Information?  Circle  Item  62  on  Inquiry  Card. 


Pipe  Guides 

Production  of  a  full  size  range  of  pipe  guides  for 
aligning  and  supporting  piping  in  which  bellow's  expan¬ 
sion  joints  and  expansion  compensators  are  used  is 
announced  by  Tube  Turns  Div.,  Chemetron  Corp., 
Louisville,  Ky. 

Made  of  carbon  steel,  the  guide  consists  of  a  guide 
spider,  to  be  clamped  around  the  pipe  whose  movement 
is  being  controlled,  and  a  guide  casing,  which  can  be 
bolted  to  ba.se  or  other  supporting  structures  at  any 
angle.  It  is  available  in  two  standard  models.  Series  A 


for  up  to  I'/^-inch  insulation  and  Series  B  for  up  to 
2-inch  insulation,  from  %  to  30-inch  pipe  size.  Guides 
for  greater  insulation  thickness  can  also  be  supplied. 

Both  series  provide  for  6  inches  of  axial  movement 
and  are  readily  adapted  to  greater  traverse  by  increas¬ 


ing  the  length  of  the  spider  to  equal  the  pipe  move¬ 
ment.  Guide  casings  are  3  inches  long  for  pipe  sizes 
2V^  inches  and  smaller  and  6  inches  long  for  sizes  3 
inches  and  larger. 

Pipe  guides,  essential  to  satisfactory  performance  of 
axial  movement  expansion  joints,  control  the  amount 
of  lateral  offset  and  angular  rotation  to  which  expan¬ 
sion  joints  are  subjected  by  changes  in  pressure  and 
pipe  movement,  and  at  intermediate  locations,  restrict 
the  bowing  of  the  line  resulting  from  end  load,  the 
company  states.  Guides  perform  a  dual  function  as 
pipe  supports. 

More  Information?  Circle  Item  63  on  Inquiry  Card. 


Plunger-Type  Mercury  Relay 

Called  silent  and  chatterless  in  operation,  this  new 
plunger-type  mercury 
relay  is  seen  being 
particularly  suitable 
for  heavy-duty  loads 
such  as  resistance 
heating  (domestic,  in¬ 
dustrial  and  commer¬ 
cial),  heat  treating 
furnaces,  drying 
equipment  and  weld¬ 
ing  equipment. 

Manufacturer,  The 
Mercoid  Corp.,  Chi¬ 
cago,  Ill.,  reports  that 
there  is  nothing  to 
wear  out.  Relay  con¬ 
tains  only  one  moving 
part  and  can  provide  millions  of  operations  with  speeds 
up  to  100  makes  or  breaks  per  minute  at  rated  load. 

Relay,  designated  Series  W-20-3  (normally  open), 
is  described  as  .safe  and  dependable  with  no  mainte¬ 
nance  required.  The  hermetically  sealed  contact  cannot 
be  affected  by  dust,  dirt,  grease,  moisture  or  oxidation. 
More  Information?  Circle  Item  64  on  Inquiry  Card. 


Sound  Survey  Meter 

A  sound  survey  meter,  de.scribed  by  its  maker. 
Acoustics  and  Instruments  Div.,  The  Korfund  Co., 
Westbury,  L.I.,  N.Y.,  as  highly  accurate,  inexpensive, 
rugged,  and  stable  in  performance,  is  fully  transistor¬ 
ized  and  weighs  only  one  pound,  including  its  battery. 

The  hand-held  instrument  is  designed  for  mea.suring 
noise  levels  in  factories,  offices^,  and  public  buildings; 
assists  in  locating  sources  of  potentially  harmful  sound 
levels,  and  can  be  used  with  its  matched  pick-up  as  a 
vibration  meter. 

Sound  pressure  levels  from  40-125  db  are  indicated 
on  its  large,  legible  scale.  Frequency  re.sponse  is  well 
within  the  ASA-specified  tolerances  in  the  45-8000 
cps  spectrum. 

More  Information?  Circle  Item  65  on  Inquiry  Card. 
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Volume  Water  Heaters 

Additions  to  its  Series  WH  gas-fired  volume  water 
heater  line  are  announced  by  Portmar  Water  Heater 
Co.,  Inc.,  Brooklyn,  N.  Y.  The  company  has  added  ex¬ 
tended  water  leg  construction  with  built-in  refractory 
lining.  These  are  said  to  eliminate  building  the  com¬ 
bustion  chamber  in  the  field. 


Heaters  are  available  in  14  sizes,  delivering  300  to 
6,000  gph.  Units  are  self-contained  twin  coil  water 
heaters  which  instantaneously  supply  large  quantities 
of  hot  water  without  a  storage  tank  for  restaurants, 
laundries,  hotels,  motels,  schools,  and  processing  plants. 
More  Information?  Circle  Item  46  on  Inquiry  Card. 


Indoor,  Outdoor  Spot  Heating 

A  line  of  infra-red  overhead  spot  heaters,  introduced 
by  Berko  Electric  Mfg.  Corp.,  Queens  Village,  N.  Y., 
features  a  tubular  element  constructed  of  Coming’s 
Vycor  silica  glass,  frosted  inside  and  out.  This  mate¬ 
rial  transmits  more  than  90%  of  the  infra-red  waves 
generated  by  the  coiled  heavy  duty  alloy  element  sealed 
inside.  The  tube  element  has  very  high  thermal  shock 
characteristics  which  make  it  exceptionally  suited  for 


outdoor  use  and  exposure  to  freezing  rain  and  snow, 
the  company  states.  Since  it  is  unaffected  by  acid  and 
alkaline  atmospheres,  it  is  well  suited  for  use  in  indus¬ 
trial  locations. 

More  Information?  Circle  Item  47  on  Inquiry  Card. 


Improved  Dual  Blower  Systems 

Reznor  Manufacturing  Co.,  Mercer,  Pa.,  announces 
the  development  of  improved  dual  blower  systems  for 
its  blower  type  gas-fired  unit  heaters  and  its  modular 
duct  furnaces. 

The  dual  blower  systems  are  used  with  the  com¬ 
pany’s  250,000  Btu  and  300,000  Btu  US  Series  blower- 
type  unit  heaters,  and  also  with  the  DSB  Series  pack¬ 


aged  blower  systems  for  250,000  and  300,000  Btu 
modular  duct  furnaces. 


Systems  are  powered  by  a  single  %-hp  motor,  with 
the  blowers  mounted  on  a  common  drive  shaft.  Two 
Va-hp  motors  formerly  were  used  to  drive  the  blowers, 
which  previously  were  mounted  on  individual  shafts. 

Utilization  of  a  single  motor  not  only  reduces  the 
horsepower  requirement  of  the  system,  the  firm  re¬ 
ports,  but  also  simplifies  its  electrical  wiring  and  lowers 
operating  and  maintenance  costs.  A  single  drive  shaft 
assures  smooth,  even  inlet  air  flow,  thus  improving 
efficiency  of  the  blower  systems. 

More  Information?  Circle  Item  48  on  Inquiry  Card. 


Scrub-up  Sinks  for  Surgeons 

A  surgeon’s  scrub-up  sink,  offering  comfort  and  con¬ 
venience  while  meeting 
the  highest  sanitary 
standards,  is  an¬ 
nounced  by  American- 
Standard  Plumbing  & 

Heating  Div.,  New 
York,  N.  Y.  Develop¬ 
ment  of  the  new  prod¬ 
uct  was  guided  by  sur¬ 
veys  of  hospital  per¬ 
sonnel. 

The  scrub-up  sink  is 
made  of  easy-to-clean, 
one-piece  vitreous 
china.  Its  size  is  a  con¬ 
venient  28  by  22  inches,  with  a  5-inch-wide  ledge  for 
the  fitting  and  for  toilet  or  medical  articles.  The  back 
height  of  the  sink  is  11  inches. 

The  large  washing  area  provides  surgeons  with  the 
necessary  freedom  of  arm  movement.  A  dip  in  the 
front  rim,  as  well  as  ledge-mounted  gooseneck  fittings, 
also  assure  a  great  deal  of  arm  clearance  during  the 
scrubbing  process.  The  sides  extend  from  the  back 
shelf  to  the  front  rim  of  the  sink  to  provide  a  baffle 
to  prevent  water  from  splashing  around  the  fixture. 

Sink  is  available  with  knee-action  valve,  foot-pedal 
valve,  or  with  combination  deck-mounted  fittings. 

More  Information?  Circle  Item  49  on  Inquiry  Card. 


146 


FEtRUARY,  1941.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


News  of  Equipment  and  Materials 


Packaged  Automatic  Boiler  Features  Side-Located  Furnace 


Following  nearly  two  years  of  research  and  develop¬ 
ment,  Orr  &  Sembower,  Inc.,  Reading,  Pa.,  announces 
a  packaged  automatic  firetube  boiler  possessing  un¬ 
usual  design  and  offering  outstanding  performance. 

The  new  boiler  is  considerably  changed  in  ap¬ 
pearance  from  the  company’s  previous  models. 
Designated  as  Powermaster  Positive  Flow  (Model 
PF),  it  has  burner  and  furnace  located  on  the  left 
side  at  the  horizontal  center  line  of  the  boiler.  It 
is  of  three-pass  design  with  no  tubes  directly 
above  or  below  the  furnace,  thus  avoiding  any 
impediment  to  the  natural  circulation  flow. 


According  to  the  company,  the  side-located  furnace 
was  found  to  provide  the  most  efficient  circulation  of 
water  of  any  of  the  many  designs  tested.  This  design 
is  said  to  permit  boiler  feed  injection  and  natural 
thermal  circulation  to  augment  each  other,  thus  pro¬ 
viding  the  maximum  water  circulating  rate  and  the 
most  efficient  form  of  heat  transfer — counterflow. 

The  side-located  furnace  is  reported  to  provide  other 
important  benefits :  It  eliminates  danger  of  heat  dam¬ 
age  due  to  stagnant  water  and  sludge  at  the  bottom  of 
the  boiler.  It  makes  all  fireside  and  waterside  surfaces 
easy  to  inspect.  It  permits  design  of  tum-around 
spaces  to  be  simple  and  accessible,  with  positive  seal¬ 
ing  assured. 


Other  features  incorporated  in  the  new  boiler  are: 
Hinged  front  cover,  with  quick-opening  fasteners, 
can  be  opened  for  access  to  heating  surface  in  less  than 
two  minutes  without  disturbing  burner,  wiring  or 
piping.  No  bolts  are  used.  See  smaller  photo. 


Hinged  front  cover  of  packaged  boiler,  above,  is  shewn 
swung  open,  at  left.  Cover  can  be  opened  for  access  to 
heating  surface  In  less  than  two  minutes  without  disturbing 
burner,  wiring,  or  piping.  Side-located  furnace  is  said  to 
provide  most  efficient  circulation  of  water  of  many  designs 
tested. 

Rear  cover  is  divided  for  easier  accessibility  and 
maintenance.  Each  cover  section  is  hinged  with  quick¬ 
opening  fasteners.  Cover  sections  form  a  separate  seal 
in  a  single  plane,  providing  positive  protection  from 
short-circuiting  of  combustion  ga.ses.  The  design 
eliminates  the  need  for  internal  baffles. 

Back  construction  is  available  with  either  .standard 
dryback  or  optional  wetback. 

Orr  &  Sembower  plans  to  begin  production  of  the 
new  boiler  in  five  standard  sizes:  50,  60,  70,  80  and 
100  boiler  horsepower,  all  sizes  available  in  oil-fired, 
gas-fired  and  combination-fired.  Hot  water  and  steam 
atomization  models  will  also  be  available  in  all  five 
sizes. 

More  Information?  Circle  Item  50  on  Inquiry  Card. 


Over-Temperature  Protection 

Improved  motor-compressor  over-temperature  pro¬ 
tection,  particularly  for  compressors  that  have  in  the 
past  used  dome-mounted  controls,  is  reported  possible 
with  internally-mounted  protectors,  and  motor  winding 
thermostat-supplementary  overload  systems  recently 
developed  by  Metals  &  Controls  Div.,  Texas  Instru¬ 
ments  Incorporated,  Attleboro,  Mass. 

Klixon  hermetic  protectors,  sensitive  to  both  current 
and  temperature,  can  be  internally  mounted  inside  the 


compres.sor  shell,  adjacent  to  the  windings,  so  as  to 
follow  the  winding  temperature  closely  and  protect  to 
the  capacity  of  the  motor. 

An  example  of  what  created  a  demand  for  such  a 
device  was  the  introduction  of  hermetic  motors  to  air 
source  heat  pumps.  A  new  range  of  operating  condi¬ 
tions  was  introduced  which  complicated  the  degree  of 
protection  that  can  be  provided  with  dome-mounted 
overheat  protectors,  the  company  reports. 

More  Information?  Circle  Item  51  on  Inquiry  Card. 
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Packaged  Ventilating  Fans 

Packaged  ventilating  fans,  designed  to  reduce  instal¬ 
lation,  maintenance,  and  operating  costs,  have  been 
developed  for  commercial,  industrial,  and  institutional 
buildings  by  Modine  Mfg.  Co.,  Racine,  Wis. 

Packaged  design  permits  easy,  low-cost  installation 
simply  by  placing  the  fan  and  housing  in  a  wall  open¬ 


ing  and  connecting  to  an  electrical  line.  Fan  guard 
ser/es  as  the  mounting  for  a  resilient  motor  and  the 
fan  itself.  Complete  with  weather-sealed  wall  shutters, 
the  fans  come  in  seven  sizes  ranging  from  12  to  31 
inches  square. 

Maintenance  costs  are  reduced  becau.se  the  fans  are 
direct  drive  models  with  no  fan  belts  to  adjust  or  re¬ 
place.  Fan  housings  are  Bonderite-treated  before  the 
baked  enamel  finish  is  applied. 

More  Information?  Circle  Item  52  on  Inquiry  Card. 


Compact  Transmitting  Rotameter 

The  Magnarator,  an  instrument  which  combines  the 
functions  of  an  indicating  rotam¬ 
eter  and  a  pneumatic  transmit¬ 
ter,  is  introduced  by  Fischer  & 

Porter  Co.,  Warminster,  Pa.  The 
in.strument  measures  liquid  or 
gas  flows  and  is  accurate  to 
within  1%  over  its  10  to  1  range. 

The  extensionless  Magnarator 
complements  the  familiar  Mag- 
nabond  pneumatic  transmitter, 
an  extension  type  instrument,  in 
the  Fischer  &  Porter  flow  meter¬ 
ing  line. 

In  operation,  the  flow  travels 
vertically  upward  through  the 
metering  tube  which  has  no  re¬ 
cessed  or  stagnant  areas,  and 
thus  the  device  is  suitable  for  all 
fluids.  As  the  float  in  the  metering  tube  is  magnetically 
coupled  to  a  rotating  follower  in  the  pneumatic  trans¬ 
mitter,  a  positive  continuous  bond  is  a.ssured.  A  dual 
reading,  4-inch  vertical  output  .scale  indicates  the  flow 


rate  and  the  transmitted  pneumatic  signal  which  is 
linear.  A  horizontal  reading  scale  shows  the  float  posi¬ 
tion  independently  of  the  air  supply  and  the  transmit¬ 
ter  output. 

The  instrument  is  easy  to  install  and  service,  and 
eliminates  the  need  for  offset  piping,  spools,  tees, 
purges,  and  bleeds,  the  company  states. 

More  Information?  Circle  Item  53  on  Inquiry  Card. 


Plastic  Drainage  Fittings 

Production  of  polyolefin-tyi)e  plastic  fittings  for  acid 
and  other  industrial  drainage  piping  is  announced  by 
Tube  Turns  Plastics  Inc.,  Louisville,  Ky. 

Development  of  the  new  line  was  prompted  by  the 
recent  perfection  of  the  Thermo-Seal  method  of 
homogeneous  fusing  that  has  eliminated  past  difficul¬ 
ties  in  joining  polyolefin  pipe  components,  the  company 
adds. 

The  firm  will  stock  Schedule  40  polyethylene  pipe 
and  drainage  fittings  in  1%-inch  through  4-inch  sizes, 
with  larger  sizes  available  on  order.  Fittings  include  a 
complete  selection  of  bends,  wyes,  tees  and  traps. 
More  Information?  Circle  Item  54  on  Inquiry  Card. 


Multi-Purpose  Air  Sampler 

An  air  sampler  for  both  continuous  duty  and  survey 
air  sampling,  developed  by  Gelman  Instrument  Co., 
Chelsea,  Mich.,  draws  up  to  16  liters  per  min  of  air 
through  a  filter  paper.  Unit  consists  of  vacuum  pump, 
flowmeter  and  filter  holder  built  into  a  protective 
carrying  case.  Dimensions:  9  x  5  x  4.5  inches.  Net 


weight:  8  lb.  The  .sampler  operates  on  110  volt  60 
cycles  with  other  voltages  available. 

Filter  holder  is  quickly  connected  or  disconnected  to 
sampler  by  plastic  fitting.  This  makes  it  possible  to 
load  filter  holders  in  the  laboratory  and  then  make 
changes  in  the  field  in  order  to  avoid  contamination. 

Sampler  can  be  used  for  a  variety  of  other  dust  sam¬ 
pling  work:  to  monitor  “white”  rooms,  for  checking 
air  cleaning  systems,  for  checking  efficiency  levels,  and 
losses  of  valuable  chemicals  and  for  checking  air  borne 
pathogens. 

More  Information?  Circle  Item  55  on  Inquiry  Card. 

(Continued  on  page  153) 
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SEASONM  AKERS 


Hideaway  Mod«l 


Floor  Modol 


LARGE  CAPACITY 
SEASONMAKERS 

a  TO  10  TONS  CAMCITV 

Remote  type  ceiling  suspended  air  conditioners 
for  medium  to  large  areas.  E>esigned  for  fully 
recessed  closet  and  false  ceiling  installations,  or 
horizontally  suspended  in  the  conditioned 
space.  The  quiet,  attractively  styled  McQuay 
large  capacity  “Seasonmaker**  is  available  ^ 
in  four  sizes  of  direct  drive  and  five  belt  driven 
models.  Write  for  catalogs  722  and  730. 


McQuay  offers  the  finest  in 
remote  type,  individual  room  air 
conditioners  for  use  with  a 
central  station  heating  and 
cooling  system.  Extremely  quiet, 
the  “Seasonmaker”  is  available 
in  floor,  basic,  ceiling  and 
hideaway  models  in  a  wide  range 
of  sizes  to  meet  your  exact 
requirements.  Floor  and  basic  ^ 
models  range  from  220  to  1240  ^ 
cfm,  and  ceiling  and  hideaway 
models  range  from  220  to  640  | 

cfm.  Write  for  catalog  715.  | 


Ceiling  Model 


Bade  Model 


REMOTE  TYPE  AIR 
COOLED  CONDENSERS 

"AB"  AIRCON8— Propeller  fan  types 
available  in  either  horizontal  or  vertical  air 
flow.  Thirteen  sizes  each  from  8  to  85  tons 
nominal  capacity.  Multiple  installations  make 
capacity  unlimited.  Write  for  catalog  629. 

"AL”  AiRCONS— Centrifugal  fan  types 
are  designed  for  outdoor  or  indoor 
installations  with  or  without  duct  work. 

They  may  also  be  used  for  exhaust 
ventilation  and  heating.  Compactly 
engineered  with  a  low  silhouette,  there  is  a 
wide  range  of  unit  and  fan  discharge 
arrangements.  Write  for  catalog  635. 

AUTOMATIC  HEAD  PRESSURE  CONTROL 

The  McQuay  type  “AB”  and  “AL”  Aircons 
are  available  with  air  side  and  refrigerant 
side  head  pressure  control.  The  “AB”  line  is 
offered  with  opposed  blade  face  dampers 
and  corresponding  controls  for  automatic 
operation. 


UNIT  HEATERS 


Horizontal,  downflow  and  cabinet  type  unit 
heaters  are  available  in  an  exceptionally  wide 
range  of  sizes  and  capacities  for  either  steam 
or  hot  water.  Adjustable  louvers  and  several 
varied  styles  of  air  deflectors  are  available. 
McQuay  cabinet  type  unit  heaters  are 
available  for  floor,  wall  and  ceiling 
applications;  for  exposed,  semi-recessed  or 
fully  recessed  installations.  Write  for 
horizontal  unit  heater  catalog  323, 
downflow  unit  heater  catalog  765,  cabinet 
unit  heater  catalog  351. 


StNOLB  AND  MULTI-ZOND  CB 
STATION  AIR  CONOITtONINO  UNITS 

McQuay  proudly  offers  a  completely 
new  line  of  quality  engineered  central 
station  air  conditioning  units.  A  new 
space  saving  design,  available  in  both 
single  zone  draw  through  and  muki-zoop 
or  double  duct  blow  throu^  arrangements 
in  low  pressure  (up  to  3'  s.p.)  and 
medium  pressure  (3*  to  5  Vi'  s.p.),  makes 
the  McQuay  line  the  most  complete 
and  versatile  throughout  the  industry. 
Twenty-four  inodels  with  multiple  coil 
sizes  insure  the  proper  fan  and  coil 
combinations  for  every  requirement.  A 
full  line  of  accessories  is  available.  Write 
for  catalog  560. 


The  McQuay  Seasonvent  is  a 


deluxe  large  capacity  heating 


and  ventilating  unit  engineered 


specifically  for  school 


auditoriums,  theatres  and 
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RIPPLK-FIN  COILS 


Direct  expontion 
ceiU  with  prMtur* 
type  distributert. 


By  the  Nation’s  Largest 
Coil  Manufacturer 


Pitched  in  eating 
tteam  ceils.  Easy 
installation  and 
positive 
condensate 
draining. 


Flow  cirewited 
water  cooling  ond 
heating  coils. 


A  new  type  “5”  coil  design 
with  a  wide  range  of 
available  fin  spacings  offers 
unlimited  selection  to  meet 
all  load  requirements.  This 
new  design  affords  a  new 
high  in  fin  efficiency  by 
attaining  the  highest  heat 
transfer  rate  possible 
without  excessive  air 
friction.  The  combination 
of  equilaterally  staggered 
tubes  and  modified  rippled 
fins  produces  maximum  air 
turbulence,  and 
intimate  and  prolonged 
contact  between  air  and 
heat  exchanger  surface. 


similar  installations  where  quiet 


operation  is  a  necessity.  The 


Seasonvent  is  extremely  versatile 


with  mne  sizes  for  low  static 


applications  (O'  to  n4'  s.p.) 
and  seven  sizes  for  high  static 
installations  (1'  to  2'  s.p.),  with 


capacities  from  1250  to  15,000 


cfm.  Write  for  catalog  575. 


McQUAY,  INC.,  1SOO  Broadway  N.E.,  Minneapolis  13,  Minnesota 
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Glass-Fiber  Housings  in  Coior 

In  order  to  provide  new  “eye  appeal”  for  roof-top 
exhaust  fans,  Davidson  Fan  Co.,  Newton,  Mass.,  an¬ 
nounces  glass-fiber  housings  in  color  for  its  Hyduty 
roof  exhaust  fans. 


News  of  Equipment  and  Materials 


opening  or  closing  of  the  valve,  eliminating  any  need 
for  a  tail  rod. 

According  to  the  company,  the  127  valve-cylinder 
combinations  available  will  meet  thousands  of  different 
operating  conditions. 

More  Information?  Circle  Item  57  on  Inquiry  Card. 


Housings  are  available  in  six  colors :  dark  blue,  light 
blue,  tangerine,  buff,  gray  and  white.  Color  is  sealed 
in,  and  housings  require  no  maintenance.  Glass  fiber 
housings  withstand  heat,  cold,  moisture  and  fumes, 
and  also  act  as  sound  deadener. 

More  Information?  Circle  Item  56  on  Inquiry  Card. 


Universal  Cylinder  Operator 

Development  of  a  universal  cylinder  operator  adapt¬ 
able  to  OS&Y,  iron  body, 
wedge  or  double-disc  gate 
valves,  is  announced  by 
Industrial  Products 
Group,  Crane  Co.,  Chi¬ 
cago,  Ill.  Factory  in¬ 
stalled  valves  with  cylin¬ 
der  are  available,  but  cyl¬ 
inder  may  be  had  in  kit 
form  for  field  installation 
on  Crane  iron  body  hand- 
operated  valves,  which  in¬ 
stallation  takes  about  30 
minutes. 

Valves  are  actuated  by 
a  double-acting  cylinder, 
using  water,  air,  or  oil  as 
the  operating  medium. 

The  cylinders  are  con¬ 
trolled  by  operation  of  a  four-way  valve,  which  may  be 
located  in  any  convenient  place  within  a  reasonable 
distance  from  the  main  valve.  Fixed  orifices  in  the 
cylinder  ports  maintain  an  operating  speed  of  one  inch 
per  second,  minimizing  slamming  and  sticking.  No 
cushions  or  speed  controls  are  necessary. 

Seals  are  the  “pressure  sealing”  tyi)e  and  meet  Joint 
Industry  Conference  standards.  Tube  and  seals  are  of 
Teflon,  which  is  immune  to  damaging  effects  of  all  hy¬ 
draulic  fluids,  air,  water,  and  gases.  A  piston  rod  stem 
coupling  provides  visual  indication  of  the  valve  disc 
position,  and  can  also  be  used  for  emergency  manual 


17-Ton  Evaporator 

Extraordinary  flexibility  is  the  boast  of  a  new  17-ton 
blower-powered  evaporator  unit  offered  by  Lennox  In¬ 
dustries,  Inc.,  Marshalltown,  Iowa.  With  evaporator 
coil  and  filter  section  remaining  fixed  in  a  horizontal 
arrangement,  variations  in  blower  location  and  direc¬ 
tion  of  air  flow  provide  for  upflow,  downflow  or  hori¬ 
zontal  air  delivery.  Furthermore,  the  blower  section 
can  be  mounted  horizontally  at  the  end  of  the  section 
containing  the  evaporator  and  filter  or  on  top  for  ver¬ 
tical  upflow  or  left  or  right  hand  horizontal  air  de¬ 
livery. 

Evaporator  coil  (as  illustrated)  is  constructed  of 
durable  ripple-edged  aluminum  fins  that  are  flat-bonded 
to  seamless  copper  tubes.  It  is  easily  removed  from 
the  cabinet  and  may  be  turned  end  for  end  permitting 
refrigeration  line  connection  at  either  end  of  cabinet. 


All  interior  plumbing  is  factory  installed  complete 
with  distributors,  manifolds  and  expansion  valves.  The 
field  plumbing  connections  are  stubbed  to  the  outside 
of  the  cabinet.  The  2-inch  deep  condensate  pan  is 
coated  on  both  sides  with  corrosion-proof  material  and 
has  a  threaded  drain  connection. 

Blower  section  consists  of  twin  15-inch  blowers  on  a 
single  shaft  and  powered  by  whatever  motor  and  drives 
are  needed  for  the  cfm  and  static  requirement  of  a 
specific  installation.  The  shaft  operates  in  flange- 
mounted  ball  bearings  permitting  multi-position 
mounting  of  the  blower  section  and  positive  vertical 
alignment  of  the  bearings. 

Filter  section  connects  to  either  the  blower  or  coil 
secion  air  intake  and  access  doors  are  provided  at  both 
ends.  Filter  tracks  will  accept  2-inch  standard  size 
throwaway  type  filters  and  1-inch  spacers  are  provided 
so  that  1-inch  thick  filters  may  be  used  if  desired. 

All  three  cabinets  are  completely  weatherproof. 
Heavy  gauge  galvanized  steel  is  finished  in  thermo¬ 
setting  acrylic  enamel.  Blower  and  coil  cabinets  are 
lined  with  l^^-inch  lb  density  Fiberglas  insulation. 
More  Information?  Circle  Item  58  on  Inquiry  Card. 
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Refrigeration  Drier 

A  refrigeration  drier  is  available  in  sizes  from  one 
through  15  tons  from  Kenmore  Machine  Products,  Inc., 
Lyons,  N.  Y.  By  eliminating  plastics,  fibre  board,  cot¬ 
ton  and  other  foreign  materials  from  the  inside  of  the 
drier  and  by  using  a  solid  core  of  100%  Molecular 


Sieves  without  diluents,  the  KMP  Filter-Kore  drier 
gives  maximum  protection  to  the  system  from  acid 
and  sludge  after  motor  burn-out,  the  company  states. 

Drier  is  said  to  deliver  fine,  selective  filtration  with¬ 
out  ix>wdering  or  channelling  of  refrigerant  through 
the  core. 

More  Information?  Circle  Item  59  on  Inquiry  Card. 


New  Gas  Absorption  Chiller 

Statham  Instruments,  Inc.,  Los  Angeles,  Calif.,  an¬ 
nounces  production  of  a  gas  absorption  cooler  for  com¬ 
mercial  and  industrial  applications,  said  to  result  in 
operating  cost  saving  from  35%  to  50%  over  existing 
conventional  cooling  units.  A  two-effect  generator  is 
applied  to  a  lithium  bromide-water  absorption  cycle. 

In  the  application  of  the  two-effect  generator  prin¬ 
ciple  of  operation,  heat  is  applied  to  a  spent  solution 
of  lithium  bromide  in  the  first  effect  generator.  The 
solution  boils,  liberating  water  vapor,  and  produces  a 
more  concentrated  solution.  The  concentrated  lithium 
bromide  then  passes  through  a  coil  which  serves  as  a 


second  effect  generator.  The  pressure  in  the  second 
effect  generator  is  lower  than  that  of  the  first  effect 
generator.  Because  of  this  reduced  pressure,  the  solu¬ 
tion  boils  at  a  lower  temperature  than  that  of  the  con¬ 
densing  vapor  from  the  first  effect  generaor.  Thus, 
this  second  coil  is  heated  by  the  condensing  vapor  from 
the  first  distillation  step,  and  this  saves  the  additional 
fuel  which  would  otherwise  be  required  and  is  the  basis 
for  the  high  efficiency  of  the  cycle.  As  a  result  the 


solution  is  brought  to  full  concentration.  The  vapor 
from  the  second  effect  generator  is  condensed  on  a 
water-cooled  condenser  coil. 

The  fully  concentrated  lithium  bromide  solution  then 
acts  as  the  absorbent  for  the  refrigerant  vapor.  The 
combined  condensate  from  both  the  first  and  second 
effect  generators  is  delivered  to  the  evaporator.  The 
resultant  refrigerant  is  then  pumped  over  the  chiller 
coil  where  it  cools  the  coil  by  evaporation.  The  result¬ 
ing  vapor  from  evaporation  is  absorbed  into  the  con¬ 
centrated  lithium  bromide  solution. 

The  dilute  lithium  bromide  solution  that  is  formed 
is  pumped  to  the  first  effect  generator  and  the  cycle 
is  repeated. 

According  to  the  manufacturer,  in  this  proce.ss  there 
is  one  Btu  removed  from  the  chiller  for  each  Btu  of 
heat  supplied  to  the  unit,  and  this  now  makes  cooling 
as  cheap  as  heating. 

More  Information?  Circle  Item  60  on  Inquiry  Card. 


Room  Humidifier 

A  portable  and  commercial  humidifier  is  offered  by 
Rotherm  Engineering  Co.,  Inc.,  Chicago,  Ill.  It  is  a 
combination  of  water  container  with  an  electrical  heat¬ 
ing  element  suspended  above  the  water.  A  spinner  at¬ 
tached  to  an  electrical  motor  lifts  the  water  from  he 
container  and  sprays  it  against  the  heating  element, 
effecting  vaporization. 


Steam  is  not  visible,  the  company  points  out,  when 
introduced  into  a  room  at  approximately  room  tempera¬ 
ture,  so  that  there  is  no  condensation.  Vapor  produced 
is  approximately  85-90%  rh  at  about  5  deg  F  above 
room  temperature. 

A  fan  attached  to  the  motor  draws  circulating  air 
over  the  heating  element  and  forces  the  vapor  into  the 
room.  A  float  control  switch  responds  to  water  level 
in  the  container,  shuts  off  heating  element  current  at 
low  level. 

Units  are  available  for  commercial  applications 
which  can  be  furnished  with  automatic  float  and  water 
level  control  valve  and  with  ceiling  hanger. 

More  Information?  Circle  Item  61  on  Inquiry  Card. 
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"SURE  IT’S  RUNNING!  YOU  CAN  TELL  IF  YOU  TOUCH  IT!" 


B&G  UNIVERSAL 

PUMPS  ARE  NOW  AVAILABLE 


B&G  Universal  Pumps  for  larger  forced  hot  water 
systems  are  extra  quiet,  extra  smooth  in  op>era- 
tion.  They  are  designed  and  built  specifically 
for  one  job— to  satisfy  the  exacting  demands  of 
circulated  water  systems... no  special  vibration 
eliminators  or  flexible  connections  to  the  piping 
£ire  needed. 

Motors  are  built  and  selected  for  quiet  opera¬ 
tion;  long  sleeve  bearings  are  used  in  both  motor 
and  pump,  and  the  oversized  shaft  is  special  alloy 
steel  with  an  integral,  heat-treated  thrust  collar. 
Water  leakage  is  prevented  by  the  exclusive  dia¬ 
mond-hard  "Remite®”  mechanical  seal.  Flanges, 
bolts,  nuts  and  gaskets  for  both  suction  and  dis¬ 
charge  sides,  pet  cocks  for  venting  and  gauge 
tappings  are  furnished  without  extra  charge. 

Now  added  to  their  numerous  design  advan¬ 
tages  is  an  increase  in  sizes  to  75  HP,  2000  GPM, 
170  ft.,  1750  RPM,  3'— 4"— 6'— 8'  discharge 
connections.  Every  conceivable  circulation  re¬ 
quirement  of  systems  using  water  for  heating 
and  cooling  can  be  satisfied  within  the  wide  capac¬ 
ity  range  of  B&G  Universal  Pumps. 


Send  for  doseriptivo 
litoraturo  and 
onginmoring  data 


Canadian  Lictnstt:  S,  A.  Armstrong,  Ltd.,  I400  O’Connor  Drive,  Toronto  16,  Ontario 
for  more  data  circle  this  page  number  on  cord  at  bock  of  book 
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Fire  Detection  Thermostat 

Thermotec  Model  302  thermostat,  said  to  increase 
the  efficiency  of  any  fire  detection  installation,  is  of¬ 
fered  by  Tomorrow,  Inc.,  Hayward,  Calif. 

- SCALLR 


Accordinjf  to  the  manufacturer,  the  unit  is  able  to 
sort  out  normal  temperature  changes  from  actual  fire 
conditions  with  a  precision  heretofore  considered  im¬ 
possible.  It  is  used  as  a  replacement  element  in  present 
systems  in  addition  to  its  use  in  new  systems. 

More  Information?  Circle  Item  66  on  Inquiry  Card. 


Overhead  Infra-red  Gas  Heater 

An  overhead  infra-red  gas  heater  is  offered  by 
Space-Ray  Corp.,  Charlotte,  N.  C.,  for  high  ceiling 
industrial  and  commercial  buildings  of  any  size.  Units 
operate  on  either  natural  or  LP  gas  and  come  with  self¬ 
energizing  thermostat  for  automatic  operation. 


Heat  of  the  heater  is  its  cone-shaped,  stainless  steel, 
infra-red  heat  emitter.  A  large  reflector  focuses  heat 
rays  downward  to  warm  floors,  men,  machinery  and 
tools,  without  the  necessity  of  warming  all  the  air  in 
the  building.  Cast  iron  multi-port  burner  is  uncondi¬ 
tionally  guaranteed  for  a  lifetime  of  trouble-free  serv¬ 
ice,  the  company  states.  Height  of  unit  is  16  inches; 
diameter,  33  inches;  weight,  33  lbs. 

More  Information?  Circle  Item  67  on  Inquiry  Card. 


Roll-Type  Air  Filter 

Production  of  V-7  Roll-Kleen  air  filters,  which  op¬ 
erate  on  the  same  prin¬ 
ciple  as  the  film  roll  in 
a  box-type  camera,  is 
announced  by  Farr  Co., 

Los  Angeles,  Calif.  The 
filtering  media  which 
comes  in  a  roll,  un¬ 
winds  from  the  top. 

It  passes  downward 
across  the  face  of  the 
air  cleaner  and  as 
media  is  used,  it  is  re¬ 
wound  on  a  bottom 
spool.  Used  filter  rolls 
are  disposable. 

When  pressure  drop 
reaches  the  pre-set  lim¬ 
it,  a  pressure  switch 
actuates  the  mecha¬ 
nism  that  advances  the  media,  presenting  a  clean  media 
surface  to  the  air  stream  at  all  times.  Models  with 
either  automatic  or  manual  drive  are  offered. 

Media  roll  is  a  glass  filter  material  65  ft  in  length, 
said  to  have  a  high  dust-holding  capacity  with  an  effi¬ 
ciency  above  81%,  operating  best  between  350  and  500 
fpm.  Except  for  media  change,  only  periodic  inspec¬ 
tion  and  lubrication  are  required. 

More  Information?  Circle  Item  68  on  Inquiry  Card. 


Copying  Machines 

Two  portable  copying  machines,  available  from 
Jimco,  Watervliet,  Mich.,  are  said  to  be  well  suited  to 
requirements  of  drafting  rooms  where  blue-line-on- 
white  copies  of  sketches  or  of  other  one-side-only 
originals  are  needed. 

A  small  model.  The  Commodore,  reproduces  copies 
up  to  10  X  13  inches.  A  larger  model.  The  Ambassador, 
has  a  capacity  for  copying  material  up  to  18  x  24 
inches.  According  to  the  distributors,  sketches,  line 
drawings,  and  printed  material  are  reproduced  with 
extreme  clarity. 

Each  model  has  two  parts.  An  exposure  unit,  with 
automatic  timer,  produces  copies  in  about  45  seconds 
from  any  translucent  paper.  Two  minutes  of  exposure 
time  may  be  required  from  regular  stationery.  Timer 
shuts  off  automatically  after  copy  is  made.  A  develop¬ 
ing  chamber  produces  permanent  copies  on  any 
ammonia-sensitive  paper.  No  day-to-day  care  or  main¬ 
tenance  is  required. 

Units  are  low  in  first  cost  and  will  make  copies  for 
approximately  one  to  four  cents  apiece,  depending  upon 
sheet  size,  the  company  states. 

More  Information?  Circle  item  69  on  Inquiry  Card. 
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The  confident  gentleman.  He  knows  Typhoon  units  are  loaded  with  features  that  assure  satisfaction.  As  for  the  other 
gentleman,  he'll  know  better  next  time— if  there  is  a  next  time.  With  the  addition  of  28  new  units  to  its  1961  line,  Typhoon 
offers  the  industry’s  broadest,  biggest,  most  versatile  group  of  packaged  air  conditioners,  furnaces  and  heat  pumps.  Typhoon 
economy  begins  with  its  mass  produced  components,  which  can  be  custom-assembled  to  your  order  to  meet  any  unusual 
requirement. .  .at  little  or  no  extra  cost.  Typhoon  quality  begins  with  Power  Reserve— superior  components  and  oversize  parts 
to  deliver  beyond  rated  capacities.  Each  Jyphoon  unit  is  built  to  take  extreme  weather  conditions  and  sudden  severe  tem¬ 
perature  changes  without  strain  or  breakdown.  The  28  new  units  include  nine  .v 

heat  pumps,  three  air  handlers,  three  air  cooled  remote  condensing  units,  three 
air  cooled  condensers,  and  ten  self-contained  package  units.  For  complete  satis¬ 
faction,  specify  Typhoon.  It  suits  every  need  in  air  or  water  cooled  units;  ceiling, 
floor  or  roof  mounted  units;  units  that  heat  and  cool  or  cool  only— in  capacities 
from  3  to  75  tons.  Write  today  for  complete  product  literature. 

Air  Cooled  Self-Contained 

Units  3  to  30  Tons 


TYPHOON  AIR  CONDITIONING  DIVISION,  HUPP  CORPORATION 
505  Carroll  Street,  Brooklyn  15,  New  York 

n  Please  send  me  full  product  literature  on  Typhoon’s  1961  Line. 
□  Please  have  a  representative  call  for  an  appointment. 
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NAME. 


FIRM. 


-ZONE. 


.STATE. 


Per  aiere  data  circle  fhls  pat*  aember  on  card  of  back  of  book 
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New  Type  Boll  Valve 

A  new  ball  valve  design  is  incorporated  in  its  Fig. 
BL-300  forged  naval 
bronze  valve  introduced 
by  R-P&C  Valve  Div., 

American  Chain  &  Cable 
Co.,  Inc.,  Reading,  Pa. 

Rated  at  300  lb  for 
water,  oil  or  gas  service 
at  a  maximum  tempera¬ 
ture  of  250  deg  F,  and 
available  in  sizes  to  2 
inches  inclusive,  valve  is 
fast  and  easy  to  operate, 
since  it  requires  only  a 
quick  quarter  turn  of  the 
handle  to  open  or  close 
compared  to  several  full 
turns  needed  to  operate  a 
gate  or  globe  valve,  the 
company  states.  In  addi¬ 
tion,  this  precision-built 
valve  for  general  purpose  is  said  to  be  offered  at  a  cost 
no  more  than  a  high  quality  standard  bronze  gate  valve. 

“Auto-mating”  seats  assure  positive  sealing  in  either 
flow  direction,  which  makes  it  well  suited  to  vacuum 
service.  Wiping  action  of  the  ball  across  the  seats 
forces  out  foreign  matter  and  thus  prevents  abrasive 
wear  which  would  cause  leakage. 

More  Information?  Circle  Item  74  on  Inquiry  Card. 


a  carbon  ring  and  ceramic  stationary  seat.  Seal  cham¬ 
ber  is  fitted  with  automatic  relief  line  to  prevent  vapor 
locking.  Heavy-duty  float  switch  of  two-pole  type,  is 
installed,  adjusted  and  tested  at  factory  Pump  as.sem- 
bly  may  be  removed  without  disturbing  inlet  and  dis¬ 
charge  piping. 

More  Information?  Circle  Item  75  on  Inquiry  Card. 


Fans  Require  Less  Power 

A  series  of  airfoil  centrifugal  fans  called  Design 
10,  for  air  supply  and  exhaust  in  air  conditioning, 
ventilating,  industrial  processing  or  mechanical 
draft  applications,  is  introduced  by  Chicago  Blower 
Corp.,  Franklin  Park,  Ill.  Prime  performance  fea¬ 
tures  over  the  original  Chicago  design  are  slower 
speed  and  lower  noise  levels.  This  new  design  cata¬ 
logs  static  pressures  of  to  30  inches  in  volumes 
ranging  from  440  cfm  to  560,000  cfm  and  tempera¬ 
tures  up  to  800  deg  F. 

Fans  are  engineered  to  operate  at  low  horsepower 
requirements,  permitting  the  use  of  smaller  motors 
and  thus  reducing  power  consumption.  Hollow  air¬ 
foil  shaped  blades  provide  20%  to  40%  quieter  op¬ 
eration,  and  increase  operating  efficiencies,  the  com¬ 
pany  states.  Sizes  12%  to  89  and  five  construction 
classes  are  offered. 

More  Information?  Circle  Item  76  on  Inquiry  Card. 


Condensation  Return  Unit 

Syst-A-Matic,  a  compact  condensation  return  unit 
for  the  heating  and  air  conditioning  field  has  been  de¬ 
signed  by  Carver  Pump  Co.,  Muscatine,  Iowa. 

Unit  has  been  engineered  for  both  1750-  and  3500- 
rpm,  and  requires  a  minimum  of  floor  space  and  a 
low  return  (9  inches  above  floor).  Heavy  cast  bronze 
impellers  designed  for  hot  water  are  cleaned  and  bal¬ 
anced  for  smooth  operation.  Heavy  cast  iron  pump 
casings,  receiver  and  stainless  steel  pump  shaft  insure 
long  trouble-free  operation. 


Pump  is  available  with  packing  or  mechanical  seal. 
Mechanical  seal  has  stainless  steel  rotating  parts  with 


3-Pass  Packaged  Boiler 

Ray  Burner  Co.,  San  Francisco,  Calif.,  announces 
a  new  3-pass  packaged  boiler  with  capacities  from  30 
to  300  hp.  These  fully  automatic  units  are  available 
to  fire  gas,  all  grades  of  fuel  oil,  or  combination  gas-oil. 

The  company’s  Viscomatic  controlled  air  atomized 


firing,  with  its  Viscosity  Valve  control  system  and  dual 
pump  and  reservoir,  assure  constant  fuel  delivery  re¬ 
gardless  of  oil  temperature  or  viscosity.  Enclosed 
control  cabinet  contains  complete  pre-wired  operating 
and  programming  type  flame  .safeguard  controls  and 
circuit  breakers. 

More  Information?  Circle  Item  77  on  Inquiry  Card. 
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Introducing  the 


Positive  Fiow®  Boiier 


...the  greatest  advance  in  packaged 
firetube  boiler  design  in  seven  decades! 

Here  for  the  first  time,  is  a  packaged  boiler  that  gives  you  an  ease  of 
operation,  dependability  and  accessibility  often  hoped  for  but  never 
before  achieved! 

The  result  of  more  than  two  years  of  development  and  testing,  the 
Powermaster  Positive  Flow  boiler  has  been  tried,  tested  and  proved  by 
one  of  America’s  foremost  consulting  engineer  firms.  Among  its  many 
tried  and  proven  features  are:  accelerated  internal  circvdation  which 
greatly  improves  heat  absorption  efficiency  . . .  PyroFlou/^  bturner  system 
which  can  be  easily  converted  in  the  field  from/to  either  oil  or  gas  with¬ 
out  burner  modification  .  .  .  hinged  front  and  rear  covers  .  .  .  optional 
dryback  or  wetback  construction  .  .  .  quieter  operation. 

No  other  boiler  can  match  the  performance  of  the  Powermaster  Model  PF 
for  generating  steam  or  hot  water  economically  and  dependably.  A  com¬ 
parison  of  performance  tests  with  other  boilers  will  prove  this  is  no  idle 
statement. 

See  a  demonstration  of  this  highly  advanced  boiler  at  the  International 
Heating  &  Ventilating  Exposition  in  Chicago,  Feb.  13-16,  Booth  207,  or 
write  for  Bulletin  No.  1275.  A  leasing  arrangement  may  be  made  with 
your  local  O&S  distributor. 


ORR  &  SEMBOWER,  INC. 

980  Morgantown  Road 
Reading.  Pa.  •  Since  1885  f 


PACKAGED  AUTOMATIC  BOILERS 


POSITIVE  CIRCULATION 

Design  permits  boiler  feed  injection 
and  natural  thermal  circulation  to 
augment  each  other.  This  provides 
the  maximum  water  circulating  rate 
and  the  most  efficient  form  of  heat 
transfer,  counterflow. 


SIDE  LOCATED  FURNACE 

Side  located  furnace  eliminates 
danger  of  heat  damage  due  to  stag¬ 
nant  water  and  sludge.  Turn-around 
spaces  are  simple,  accessible  and 
positive  sealed. 


rsrrr 


HINGED  FRONT  COVER 

Hinged  front  cover,  with  quick-open¬ 
ing  fasteners  (no  bolts)  can  be  opened 
for  access  to  heating  surface  without 
disturbing  burner,  wiring  or  piping. 


DIVIDED  REAR  COVER 


Hinged  rear  cover,  also  with  quick¬ 
opening  fasteners,  permits  ease  of 
accessibility  and  maintenance.  Each 
cover  section  forms  a  separate  seal  in 
a  single  plane,  providing  protection 
from  short-circuiting  of  combustion 
gases.  No  internal  baffles  to  leak. 


IT  JUST  DOESN’T  MAKE  SENSE! 


Take  a  good  look  at  this  dimensional  comparison  of  service- 
weight  cast  iron  drainage  pipe  and  Type  DWV  copper  tube. 
You’ll  see  why  it  makes  good  sense  to  use  Anaconda  Copper 
Drainage  Tube  Type  DWV,  and  Anaconda  Solder-joint 
Fittings  for  soil,  waste  and  vent  lines.  You  can  do  a  better 
job,  easier,  faster  and  at  less  cost.  BETTER,  because  rust- 
caused  troubles  such  as  reduced  flow  or  stoppages  just  don’t 
occur  in  copper  plumbing.  Also,  the  builder  is  saved  the 
extra  cost  of  wide  plumbing  walls— a  3"  copper  tube  stack 
fits  within  a  partition  of  standard  2  x  4’s— whereas,  in  ferrous 
piping,  a  4"  cast  iron  soil  stack  is  generally  used,  requiring 
2x6"  studs.  AT  LESS  COST  because  installation  time  is  cut 
one-third  to  one-half,  and  here’s  why.  Longer  copper  tube 
lengths  mean  fewer  joints,  and  the  lighter  weight  (about 
%  the  weight  of  a  ferrous  pipe  installation)  permits  cost¬ 
saving  assemblies  of  rough-in  units  in  the  shop.  Solder-joint 
fittings  are  connected  quickly.  Take  a  look  at  a  plumbing 
contractor’s  estimated  cost  comparison  for  a  typical,  back-to- 
back  bathroom— kitchen— laundry  drainage  system. 


USING  COPPER 

Anaconda  Copper  Drainage  Tulx;,  Type  DWV* 


(93  ft.  of  various  sizes) . $  72.74 

Anaconda  Cast  Brass  Solder-joint  Fittings .  67.97 

Solder,  Flux,  Sand  Cloth .  7-00 

Materials  cost . $142.71 

12  Hours  Labor .  60.00 

Installed  cost . $202.71 

♦Copper  tube  marked  DWV'  (Drainage,  Waste,  Vent)  identifies 
tube  used  only  for  sanitary  drainage  lines. 

USING  FERROUS  PIPE  AND  FITTINGS 

Cast  Iron  and  Steel  Pipe  (93  ft.  of  various  sizes) . .  .$  60.71 

Fittings .  58.10 

Caulking,  Lead  and  Oakum .  71-88 

Materials  cost . $140.69 

22  Hours  Labor .  1 10-00 

Installed  cost . $250.69 

Anaconda  American  Brass  Company,  W’aterbury  20,  Con¬ 
necticut.  In  Canada:  Anaconda  American  Brass  Ltd.,  New 
Toronto,  Ontario.  moi 


ANACONDA' 


COPPER  TUBE  AND  FITTINGS  for  soil,  waste  and  vent  Hi 

Available  through  plumbing  wholesalers.  Anaconda  American  Brass  Company. 
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Burner-Mounted  Fuel  Economizer 

A  new  burner-mounted  fuel  economizer,  reported  to 
reduce  fuel  oil  costs  up  to  25%  and  practically  elimi¬ 
nate  smoke,  is  available  from  Farris  Combustion  Con¬ 
trols  Corp.,  Palisades  Park,  N.J. 


The  low  cost  unit,  known  as  the  Sayvoil,  injects  an 
envelope  of  preheated  air  (up  to  875  deg  F)  around 
atomized  oil  burner  flame  to  produce  more  rapid  com¬ 
bustion  and  more  complete  burning  of  fuel. 

Without  the  Sas^oil,  boiler  intake  air  enters  burner 
unheated,  limiting  combustion  efficiency  and  causing 
smoke,  soot  and  carbon  deposits.  With  the  unit,  pre¬ 
heated  intake  air  bums  fuel  more  completely  without 
waste.  Required  temperature  is  reached  faster  and 
maintained  with  less  fuel,  the  company  reports.  Smoke 
is  reduced  as  much  as  90%  or  completely  eliminated. 
The  unit  is  also  described  as  a  practical  and  economical 
means  of  limiting  air  pollution. 

More  Information?  Circle  Item  70  on  Inquiry  Card. 


Storage  Water  Heaters 

Niagara  Weldments  Inc.  (formerly  Niagara  Weld¬ 
ing  &  Boiler  Works,  Inc.),  Niagara  Falls,  N.  Y.,  intro¬ 
duces  a  line  of  fully  standardized  storage  water  heaters 
under  the  trade  name  “Niawel.” 


The  line  includes  55  sizes  in  both  vertical  and  hori¬ 
zontal  models,  plus  a  choice  of  114  heating  elements, 
all  conforming  to  ASME  specifications  throughout. 
Tanks  are  of  welded  steel  construction.  Removable, 


U-tube  heating  elements  are  constructed  of  seamless 
drawn  Admiralty  or  copper  tubing. 

To  extend  tank  life  and  effectively  combat  corrosion, 
NiaWel  tanks  can  also  be  fabricated  from  copper-sili¬ 
con,  Monel,  Inconel,  aluminum,  nickel-clad  or  stainless- 
dad  steel.  In  addition,  standard  steel  tanks  can  be  sup¬ 
plied  with  various  linings  and  coatings,  such  as  phe¬ 
nolic,  porcelain,  cement,  or  hot  dip  galvanizing. 

More  Information?  Circle  item  71  on  Inquiry  Card. 


Temperature  Regulators 

A  line  of  temperature  regulators  for  storage  type 
heating  and  cooling  applica¬ 
tions  is  announced  by  Leslie 
Ck).,  Lyndhurst,  N.  J.  Called 
the  Leslie-Eventemp,  units 
are  said  to  meet  the  growing 
commercial,  industrial  and 
marine  need  for  a  regulator 
that  will  “full  stroke”  the 
valve  with  a  smaller  tempera¬ 
ture  change  than  for  vapor 
pressure  or  gas  filled  type  reg¬ 
ulators  used  in  most  storage 
type  heating  and  cooling. 

Regulators  are  single 
seated,  self-contained  units, 
diaphragm  actuated,  with 
lever-type  internal  pilot.  With 
only  two  moving  parts  in  the 
regulator  body,  no  close-fitting  parts  to  clog,  bind  or 
seize,  units  are  said  to  be  accurate  and  dependable. 
Also,  pressurized,  friction-free  Teflon  stem  seal  and 
positive  seating  main  valve  are  said  to  eliminate  the 
common  troubles  with  this  type  of  unit. 

Cast  iron  and  bronze  bodies  are  offered  in  sizes  from 

to  4  inches,  with  inlet  pressures  to  175  psi,  tempera¬ 
tures  to  500  deg  F. 

More  Information?  Circle  Item  72  on  Inquiry  Card. 


Gas  Water  Heaters 

Republic  Appliance  Div.,  Republic-Transcon  Indus¬ 
tries,  Inc.,  Beverly  Hills,  Calif.,  introduces  a  line  of 
gas  water  heaters  with  a  new  Super  Silent  Economizer 
gas  burner. 

Besides  being  very  quiet,  the  burner  is  more  effi¬ 
cient,  more  strongly  constructed,  and  more  securely 
mounted,  the  company  states.  It  can  easily  and  quickly 
be  converted  to  use  either  natural  or  liquefied  petro¬ 
leum  gases.  When  operating  on  propane  gas  it  gives 
a  Btu  input  equal  to  that  of  natural  gas. 

Pilot  light  on  the  burner  has  also  been  improved, 
particular’y  by  the  provision  of  an  air  filter  that  posi¬ 
tively  prevents  the  flame  from  being  put  out  by  accu¬ 
mulations  of  dust  or  lint. 

More  Information?  Circle  Item  73  on  Inquiry  Card. 
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Oil-Less  Motor  Compressor 

A  miniature  1/12-hp  oil-less  motor-powered  com¬ 
pressor  and  vacuum  pump  said  to  deliver  more  free  air 
than  any  rotary,  diaphragm  or  piston  design  unit  of 
the  same  horsepower  is  available  from  Bell  &  Gossett 
Co.,  Morton  Grove,  Ill. 


Becau.se  of  its  small  size  (5  inches  wide,  SYs  inches 
high,  8%  inches  long)  and  its  quiet  operation  requir¬ 
ing  no  lubrication  maintenance,  the  miniature  unit  is 
especially  suited  to  a  wide  range  of  industrial,  labora¬ 
tory  and  office  uses:  for  medical  equipment,  office 
machines,  display  equipment,  aeration  of  liquids,  lab¬ 
oratory  equipment,  atomizing  liquids,  air  brush  work, 
printing  equipment,  labeling  machines,  air  .sampling, 
small  industrial  machinery,  mist  coolant  work,  agita¬ 


tion  and  liquid  transfer  operations,  and  test  equip¬ 
ment. 

Two  models  are  available:  Model  LV,  which  has  a 
1.9-cfm  displacement  and  is  capable  of  continuous 
operation  up  to  27  inches  of  vacuum,  and  Model  IX, 
which  has  a  1.43-cfm  displacement  and  is  capable  of 
continuous  operation  up  to  a  pressure  of  65  psig. 

More  Information?  Circle  Item  86  on  Inquiry  Card. 


Gas-Fired  Duct  Heater 

A  gas-fired  heater  for  duct  installations  with  a 
central  air  supply  is  developed  by  Bryant  Mfg.  Co., 
Indianapolis,  Ind.  The  Model  330  heater  boasts  a 
tri-alloy  heat  exchanger  with  each  tube  fired  in¬ 
dividually;  also  minimum  air  resistance  in  combina¬ 
tion  heating-cooling  applications.  Models  are  avail¬ 
able  in  eight  sizes  from  50,000  to  250,000  Btu  per  hr. 
Matching  blower  packages  are  also  available. 

The  company  stresses  the  fiexibility  of  the  unit, 
with  its  reversible  gas  manifold  and  draft  diverter. 
The  cast  iron,  drilled  port  burners  can  be  easily  serv¬ 
iced  from  the  rear  with  no  bottom  access  space  re¬ 
quired.  Controls  are  low  in  voltage  for  comfort  and 
safety. 

More  Information?  Circle  Item  87  on  Inquiry  Card. 

(Continued  on  page  16^) 


CHECK  THESE  FEATURES 

J  Stops  pulsating  and  chattering 
Increases  heating  efficiency 
and  ouptut 

y  One  unit  handles  furnace  or  boiler, 
incinerator  and  hot  water  heater 
on  single  chimney 
y  Keeps  furnaces,  boilers  and 
chimneys  free  of  soot 
y  Stops  blow-back  of  poisonous  fumes 
y  Ideal  for  homes  with  outside 
chimneys 

y  Fireplace  units  with  special 
fittings  for  direct  installation 
into  chimneys  with  single  or  two- 
speed  motors  available 


r  NO  ^ 

^  MOTORS,  1 
BLOWERS  OR 
BEARINGS  IN 
,  EXHAUST  i 
L  line  a 


Will  operate  with  tempera¬ 
tures  up  to  1700  degrees 


A  COMPLETE  LINE  OF  RESIDENTIAL  AND  LIGHT  CONSTRUCTION  MODELS 


WRITE  FOR  NEW  LOW  PRICES  ON  ALL  THESE  MODELS 


HEAVY-DUTY  INDUSTRIAL  UNITS  AVAILABLE 
12“  14“  16“  18“  20“  22“  24“  30" 
Larger  sizes  can  be  made  to  order 


For  corrosive  service  all  Quickdraft 
units  are  available  in  standard  acid- 
resisting  vitreous  enamel,  316  stain¬ 
less  steel,  rigid  plastics  (P.V.C)  and 
with  plastic  or  Fiberglas  coatings. 


Qvhkdrafi  P.  O.  Box  87-0 
CORPORATION  I  Canton  1 ,  Ohio 
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how  to 
design  for 
lower 
costs 


without 

sacrificing 

quality 


ALUMINUM 
^VENTILATORS 


THE  ONLY  y  VENTILATOR 
WITH  5  YEAR  WARRANTY  OFFERS 
THESE  COST  CUTTING  FEATURES 


REDUCE  ROOF  LOAD 

Lightweight  All  Aluminum 
construction  permits  use  of 
lighter  roof  supporting 
members.  Important  in  large 
installations. 

ELIMINAn  SERVICE  CAUS 

Fine  construction — efficient 
design  assures  proper  per¬ 
formance  without  tinkering. 
Install  it — forget  it. 

You  11  find  a  Cook  Ventila¬ 
tor  that  comes  closest  to 
meeting  your  specific  re¬ 
quirement  in  the  complete 
Cook  line.  Specifications  on 
all  products  are  included  in 
our  new  catalog.  Send  for 
your  copy  today  I 
See  it  also  in  Sweets  Archi¬ 
tectural  File. 


CUT  INSTALLATION  TIME 

Designed  for  simple  installa¬ 
tion,  Cook  Ventilators  save 
time  and  money. 

GUARANnE  SATISFAGION 

Corrosion  resistant  Alumi¬ 
num  construction  cuts  main¬ 
tenance  to  the  bone.  Design 
and  construction  assure  top 
performance — long  trouble- 
free  life. 


(all  aluminum 
^VENTILATORS 

THE  LOREN  COOK  COMPANY 
BEREA,  OHIO  member  amca 

for  moro  data  circle  this  page  eamber  os  card  at  back  at  book 
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(Continued  from  page  162) 

New  Capacities  Added 

New  capacities  in  its  direct-fired  heater  line  are 
announced  by  Jackson  & 

Church,  division  of 
York-Shipley,  Inc.,  York. 

Pa.  The  new  sizes,  from 
2,000,000  to  4,000,000 
Btu,  double  the  capacity 
of  the  previous  direct- 
fired  line.  These  heaters 
are  available  for  firinK 
with  light  oil,  gas,  heavy 
oil  and  combinations  of 
these  fuels. 

This  complete  line  is 
said  to  be  particularly 
adaptable  for  heating 
large  open  areas  such  as 
warehouses,  foundries, 
factories  and  also  to  duct  systems  for  schools, 
churches,  and  public  buildings.  And,  according  to  the 
company,  extremely  high  efficiency  is  obtained  in 
these  direct-fired  units  through  use  of  the  JC  Unifuel 
burner.  The  burner,  developed  some  years  ago  and 
field  tested  extensively,  is  equipped  with  high-low  fire 
electronic  flame  scanning  equipment,  automatic  elec¬ 
tronic  controls  and  a  forced  draft  air/fuel  atomization 
process  for  economical  operation. 

More  Information?  Circle  Item  88  on  Inquiry  Card. 


Laboratory  Hose  Cock 

A  Lab-Flo  laboratory  fixture,  needle  hose  cock  model 
BLi-4010-1,  capable  of  withstanding  high  pressure,  is 
introduced  by  T  &  S  Brass  and  Bronze  Works,  Inc., 
Westbury,  L.  I.,  N.  Y. 


Floating  needle  point  is  stainless  steel  to  resist  cor¬ 
rosion  and  provide  greater  wear.  Heavy  duty  valve 
contains  no  packing  and  is  heavily  chrome  plated.  Unit 
is  said  to  permit  fine,  regulated  control  and  is  suitable 
for  rare  gases  as  well  as  for  gas,  air,  and  vacuum.  A 
fluted  bakelite  control  knob  is  provided  with  colored 
plastic  index. 

More  Information?  Circle  Item  89  on  Inquiry  Card. 

(Continued  on  page  166) 
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THREADED  ESUUTCHEONS 


CHAW  CARtKR^ 


G^nt  ■ 

WORK  LOOSE 


ONCE  THEY'RE  INSTALLED 
ON  THESE  NEW 


; 


JAY  R.  SMITH 


**SURE  SET’  Concealed  Arm  LAVATORY  CARRIERS 


-v-rt* 


m|yrV  ••SURK  SKT 

I  "  SUPPORTS  BACH 


Lets  yeu  ad^st  and  set 
0tte4eck  fer  any  fixture  meunting 


CARRIKR  ARM 


I  '  SUPPORTS  EACH  FIXTURE  RIGHT 

AND  HOLDS  IT  TWICE  AS  TIGHT 

Now  you  can  specify  and  install  any  concealed  arm  lavatory  on  these  new  Smith 
"SURE  SET"  Carriers  and  know  that  they  are  “SET  FOR  SURE  and  WILL  STAY 
SECURE.”  Designed  to  eliminate  any  possibility  of  Lavatory  fixtures  working 
loose  or  becoming  shaky  once  they've  been  installed,  this  new  "SURE  SET” 
design  now  makes  it  easier  to  “SET  ’EM”,  then  “LETS  YOU  FORGET  ’EM.” 
BXIDElEQlEQIiQIOHiH  pravides  twice  tha  bite,  ta  held  twice  as  tight. 
You’ll  find  no  flimsy,  off  center  locking  device  or  toggle  bolts  to  work  loose 
on  this  carrier  ...  A  new  adjustable  DUO-LOCK  Gripper,  grips  the  center  of 
the  fixture  with  a  well  spaced,  double  wedged,  balanced  bite  that  secures  and 
holds  the  fixture  twice  as  tight,  so  fixtures  can’t  work  loose  once  they’re  set 


SLOTTED  ARM  ADIUSTMENT 


.  aliges  the  Dia^ack  with  every  fixture. 

“SURE  SET”  slotted  arms  let  you  slide  and  set  the  Duo-Lock  Gripper  at  the  exact 
position  required  to  align  the  take  up  screw  with  the  punchings  in  each  fixture 

Can’t  wiggle,  wabble,  er  laasen  ever. 

Heavy  cast  chrome  plated  escutcheons,  thread  directly  onto  each  carrier  arm 
to  insure  perfect  alignment  and  hold  it  permanently  tight. 

Installatien  and  adjestment. 

With  this  carrier  there  are  no  set  screws  to  get  buried  in  the  wall  and  cause 
trouble,  .  .  for  these  “SURE  SET”  Arms  thread  directly  into  the  carrier  support 
brackets,  to  make  it  easy  to  install  and  adjust  the  carrier  arm  length  to  the 
exact  dimension  required,  after  the  finished  wall  is  installed. 


IRIDITE  PROTECTIVE  PLATED 


.  against  rust  and  carrasian. 

Each  “SURE  SET”  Arm  assembly  is  plated  with  Gold  Bright 
IRIDITE  which  provides  three  times  more  protection  against 
rust  and  corrosion  than  even  previously  used  cadmium  plating. 
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in  balancing  air  flow  systems 

The^^i^^^^Velometer® 


gives  a  quick  accurate  check  of  air  movement  at 
outlets,  returns,  plenum  chambers,  static  pressure 
in  ducts,  friction  loss  at  ells  and  deflectors. 

Readings  are  made  directly  in  f.p.m.  on  the 
Velometer  dial.  So  sensitive,  readings  as  low  as  20 
f.p.m.  can  be  made.  The  triple  range  scale  registers 
up  to  3000  f.p.m.  and  6000  f.p.m. 


(Continued  from  paf'e  164) 

Return  Air  Grilles 

No.  64  high  capacity  return  air  grilles,  for  use  in 
central  return  air  systems,  general  ventilation,  or  for 
providing  combustion  air  in  utility  rooms,  are  offered 
by  Hart  &  Cooley  Mfg.  Co.,  Holland,  Mich. 

According  to  the  manufacturer,  angular  fin  de.sign, 
u.sed  only  with  these  grilles,  provides  much  greater  free 
area  than  can  be  obtained  with  curved  or  flat  fins;  .so 
much  so,  that  smaller  sizes  can  frequently  be  used  and 
worthwhile  .savings  effected. 

More  Information?  Circle  Item  90  on  Inquiry  Card. 

Winter  Condensing  Pressure  Controls 

A  line  of  winter  conden.sing  pressure  controls  for 
air-cooled  systems  which  must  operate  at  low  outdoor 
temperatures  is  introduced  by  Carrier  Air  Condition¬ 
ing  Co.,  Syracuse,  N.  Y. 

Four  sizes  of  controls  suitable  for  use  in  systems  of 
5  through  15  tons  capacity  are  offered.  Multiple  units 
can  be  installed  in  larger  systems.  Advantages  include 
modulation  control  with  no  valves  or  moving  i>arts 
other  than  a  standard  thermostat. 

The  new  unit  (Model  33AA)  consists  of  a  pres.sure 
vessel  equipped  with  a  thermostatically-controlled 
heater,  all  enclosed  in  an  insulated  casing.  The  control 

i. 


is  teed  into  the  liquid  line  of  the  refrigerant  circuit. 
The  thermostat  is  set  to  maintain  the  refrigerant  in¬ 
side  the  vessel  at  90  deg  F. 

During  winter  operation,  when  the  saturated  con¬ 
densing  temperature  drops  below  90  deg,  the  thermo¬ 
statically-controlled  heater  cuts  in.  Heat  vaporizes  the 
refrigerant  in  the  condenser  and  forces  liquid  refrig¬ 
erant  out  the  bottom  of  the  vessel  and  into  the  refrig¬ 
erant  circuit.  The  excess  refrigerant  accumulates  in 
the  condenser  and  reduces  the  amount  of  effective  con¬ 
densing  surface,  causing  the  condensing  pressure  and 
the  saturated  condensing  temperature  to  rise. 

This  action  continues  until  the  condensing  tempera¬ 
ture  reaches  90  deg.  Above  this  temperature,  refrig¬ 
erant  will  return  to  the  condensing  pressure  control 
vessel. 

More  Information?  Circle  Item  91  on  Inquiry  Card. 

For  moro  data  circle  this  page  namber  ee  card  at  back  at  book 


Velometer  Set  No.  3G 

Recommended  for  the  air  condi¬ 
tioning,  heating  and  ventilating 
contractor.  Consists  of  the  Velo¬ 
meter  with  rugged  carrying  case, 
angle  supply  jet,  suction 
(return)  jet,  static  pressure 
jet.  Price  f.o.b.  Chicago  $194. 

Velometer  Jr. 

For  quick  simple  checking  at  outlets 
where  attachments  are  not  required. 
A  compact  instrument  only  4'  x  3'  x 
Capacity  ranges 
0 — 200  f.p.m.  to  8(X)  f.p.m. 

0 — 400  f.p.m.  to  1600  f.p.m. 

0 — 500  f.p.m.  to  2500  f.p.m. 
Price,  with  genuine  leather  carrying 
case,  $44.00  f.o.b.  Chicago.  All  models 
carried  in  stock  for  immediate  delivery. 


ALNOR  INSTRUMENT  C 

Oivition  of 

Illinois  Testing  Laboratories,  In< 
Rm.  S70,  420  N.  LaSalle  St.,  Chicago  10 
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Anti-Smoke  Fuel  Oil  Additive 


A  new  product  said  to  help  large-scale  fuel  oil  users 
deal  with  a  vexing  air  pollution  problem,  exhaust  of 
black  smoke  from  stacks,  has  been  developed  by 
Metropolitan  Refining  Co.,  Inc.,  Long  Island  City,  N.  Y. 

Marketed  under  the  trade  name  Liquid  Sludgout 
P-60,  this  all-purpose  fuel  oil  additive  and  soot  re¬ 
mover  is  formulated  for  use  with  residual  fuels  known 
as  Bunker  C  or  #6  fuel  oil.  It  causes  more  complete 
combustion  of  residual  fuel  oils  and  eliminates  soot, 
the  company  states. 

The  product  also  keeps  residual  fuel  oils  in  standby 
and  idle  storage  tanks  ready  for  immediate  use,  and 
prevents  serious  corrosion  of  the  storage  tanks  them¬ 
selves.  (The  manufacturer  states  that  this  is  important 
since  many  industrial  plants  using  natural  gas  keep 
their  oil  burning  facilities  available  for  standby  or 
emergency  use.  A  growing  number  also  are  finding  it 
not  only  economical  but  necessary  to  alternate  the  use 
of  gas  and  oil,  depending  upon  the  prevailing  prices 
and  the  supply  picture  for  the  respective  fuels.) 

More  Information?  Circle  Item  92  on  Inquiry  Card. 


Roof-Top  Heating-Cooling  Line 

A  roof-top  heating  or  cooling  or  year  round  condi¬ 
tioning  line,  known  as  the  Skyliner,  is  announced  by 
Janitrol  Heating  and  Air  Conditioning,  a  division  of 
Midland-Ross  Corp.,  Columbus,  Ohio.  Designed 
especially  for  use  with  one-story  buildings,  the  unit 
features  gas-fired  heating  and  air-cooling  in  a  variety 
of  capacity  combinations. 


The  unit  circulates  the  conditioned  air  through  a 
short  concentric  supply-return  duct  and  ceiling  dif¬ 
fuser,  located  directly  beneath  the  unit.  No  duct  sys¬ 
tem  is  needed;  no  useable  inside  space  is  used.  It  has 
a  low  silhouette  and  no  vent  stack  is  required  since  a 
flue  gas  exhauster  is  furnished.  One  or  more  units,  as 
desired,  may  be  used  to  provide  a  simple  zone-con¬ 
trolled  comfort  system,  since  each  Skyliner  is  in¬ 
dependent  and  individually  controlled  by  its  own  ther¬ 
mostat. 

Unit  is  described  as  factory  assembled,  wired,  tested 
and  ready  for  operation  with  a  minimum  of  installa¬ 
tion  time. 

More  Information?  Circle  Item  93  on  Inquiry  Card. 


Introducins . . . 

Pavidson 

Roof  Exhaust  Fans 
with 

Fiberglass  Housings* 
in 

COLOR! 


Now  ...  an  extensive  line  of  low-profile 
PC  Fans  Is  available  with  your  choice  of  six 
sealed-in  colored  housings:  light  blue,  dark 
blue,  tangerine,  buff,  gray  and  white. 

These  new  housings  deaden  sound,  re¬ 
quire  no  maintenance  and  withstand  all 
elements.  This  new  dimension  in  styling  .  .  . 
plus  all  the  advantages  of  Davidson  Hyduty 
PC  Fans: 

•  Famous  Davidson  rugged 
construction 

•  NEMA  Standard  Motors 

•  Vibration-isolated 
construction 

•  Ratings  conform  to 
Standard  Test  Code 

For  complete  facts,  write: 

Pavidson  Fan  Co. 

Dept.  G,  213  California  St. 

Newton  58,  Mass. 

The  original  manufacturer  of  roof  fans  — 
Founded  1915 

Charter  Member  AMCA 


For  Mor*  data  circle  fUt  paga  aambar  on  card  at  back  at  book 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  FERRUARY,  1941 


167 


i'll 


FLEXIBLE  METAL  HOSE  &  TUBING 

HEAT  RESISTANCE  +  PRESSURE  RESISTANCE 
f  CORROSION  RESISTANCE  FLEXIBILITY 


Continuous  (loxing 
Rociprocoting  motion 
Loading  hoso.  and  all 
oxtromo  bonding  and 
fluxing  appiicotions. 


o  Absorb  oxpansion 
u  Isolatu  vibration 
u  Corroct  misalignmont 
o  Compunsato  ofFsut  motion 

ALLIED'S  wide  range  of  INSTOCK  standard  flexible  metal  hose 
connectors  will  solve  your  pipelirte-motion  problems  FAST. 

ALLFLEX 

''MNH”  FLEXIBLE  METAL 
HOSE  CONNECTORS 

STAiNLESS  STKL  u  BRONZE  u  MONEL 
SAME  DAY  SHIPMENT  on  AU  THESE  STOCK  SIZES: 

V4"  %"  V2"  %"  1"  IV4"  l'/2"  2"  21/2"  3"  4" 

EACH  IN  AU  THBE  STOCK  LENGTHS: 

12"  18"  24"  30"  36"  48"  60"  6  ft.  8  ft.  10  ft.  12  ft.  15  ft. 


of  any  length,  witn  any 
end  fitting  connection. 
S/S  to  16",  Bronze  to  8", 
Monel  to  4". 


ALLFLEX 


EXPANSION 
COMPENSATORS 


Absorb  pipeline  expan¬ 
sion  o  Installed  at  right 
angles  to  direction  of 
movement  u  Custom  erv 
gineered  to  solve  your 
spedflc  problem  u  For 
pipelir>es  thru  16"  size  u 
Temperatures  to  1200*F. 


ALLFLEX 

OIESEL 
HOSE 

u  STAINLESS 
STEEL 

u  CAMON  srra. 

Tomes  Vibration  and 
Compensates  for 
expansion 
on  EXHAUST  and 
AIR  INTAKE  LINES 
SIZES:  Thru  16” 
COFffORMTO 
GOVT.  SPEC.  MIL41-19034 


All  AMex  prodncts  available 
with  oil  standard  or  special 
couplings  and  flanged  end  con- 
nectioffs.  Write,  wire,  phone  to¬ 
day  for  your  AUREX  DATALOG 
ortd  nomte  ortd  address  of  your 
nearest  ALLIED  FLEXOLOGIST. 


Heating,  AlrcendMonlng  A  Piping  OMsIon 


LLIED  METAL  HOSE  CO. 


3761  Niufh  Str—f,  Long  Island  CIfy  I.  N.  Y.  •  N.Y.C.  Phone:  212— ST 

For  mere  data  circle  fkit  page  Member  ex  cord  of  bock  at  back 


News  of  the  Month 


PREFABRICATED  BATlffiOOMS 

(Continued  from  page  18) 

my  observation  that  their  mate¬ 
rials  are  inferior  to  ours.  The 
same  holds  true  as  to  their  stand¬ 
ards  of  accuracy.  In  short,  except 
for  their  methods  of  curing  con¬ 
crete  by  steam,  enabling  them  to 
turn  out  finished  walls  in  seven 
hours,  they  could  not  in  any  way 
be  said  to  excel  our  methods.” 

At  the  Industrial  Exhibit  in 
Moscow,  Mr.  Scott  witnessed  the 
operation  of  a  portable  automatic 
welding  machine  used  for  cross 
pipe  lines.  This  equipment  per¬ 
formed  quite  satisfactorily,  he 
said.  “It  was  rapid,  and  I  was  as¬ 
sured  that  the  welds  easily  pass 
X-ray  inspection.  I  have  seen 
nothing  like  it  in  this  country  and 

. I  believe  (it)  might  interest 

our  industry”,  he  said. 

Visits  England  and  France 

In  England,  Mr.  Scott  spent  a 
considerable  amount  of  time  with 
Macklin  Floyd,  European  repre¬ 
sentative  for  Stone  &  Webster. 
“Mr.  Floyd  stated,”  commented 
Mr.  Scott,  “that  in  his  opinion 
Great  Britain  has  come  up  with  no 
developments  since  the  war  su¬ 
perior  to  or  that  would  even  seri¬ 
ously  challenge  American  meth¬ 
ods;  that  the  design  work  of  the 
British  is  based  entirely  on  Amer¬ 
ican  lines  of  procedure.” 

In  France,  Mr.  Scott  visited 
four  different  organizations.  The 
first  was  a  steel  pipe  manufactur¬ 
ing  establishment.  “The  firm  has 
developed  a  drive  type  of  fitting, 
unsuited  for  pressure  but  very 
advantageous  for  pipe  used  as 
railings,  fences,  scaffoldings  and 
supports,”  he  stated. 

“It  is  not  yet  on  the  market,  but 
within  a  short  period  I  shall  re¬ 
ceive  further  information  on  its 
uses.  I  believe  that  the  product 
can  be  used  to  supplant  wood  with 
pipe  for  many  purposes,  thus  in¬ 
creasing  business  and  sales  oppor¬ 
tunities  for  our  industry.” 

The  second  operation  Mr.  Scott 
observed  was  a  plastics  firm. 
“They  have  developed  a  plastic 
panel,”  he  continued,  “which  will 
handle  water  up  to  400  deg  F.  It 
is  inexpensive,  incidentally,  and 
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has  been  used  in  a  number  of 
large  installations.  It  may  be  a 
satisfactory  substitute  for  warm 
air  and  I  am  attempting  to  get 
more  information  about  it.” 

The  third  organization  Mr.  Scott 
visited  was  the  Coframet  firm. 
“Coframet  has  had  considerable 
experience  in  the  development  of 
water  purification  systems  and 
will  send  me  information  on  what 
the  French  are  planning  to  do  for 
the  Sahara  and  Middle  East 
areas,”  Scott  said,  adding  that  he 
had  promised  to  send  reciprocal 
information  about  water  purifica¬ 
tion  methods  and  research  on  the 
-subject  in  this  country. 

The  fourth  and  final  installation 
Mr.  Scott  visited  in  France  was  a 
•company  in  the  business  of  manu¬ 
facturing  fittings  and  purported 
to  have  unique  ideas  on  copper 
pipe  soldering.  “Here  I  was  dis¬ 
appointed,  finding  nothing  new  or 
•of  interest  to  the  industry,”  Mr. 
Scott  wound  up. 


UNIVERSITY  OF  CALIFORNIA 
OFERS  CORRESPONDENCE  COURSE 

For  the  first  time,  a  major  uni¬ 
versity  is  offering  a  nation-wide 
correspondence  course  to  aid  engi¬ 
neers  prepare  for  professional 
registration.  Titled  Engineering 
Fundamentals,  the  course  was  de¬ 
veloped  for  the  University  of  Cali¬ 
fornia  by  Lloyd  M.  Polentz,  P.E., 
noted  engineering  consultant,  au¬ 
thor  and  lecturer. 

More  than  100  examinations 
utilized  by  35  states  were  analyzed 
by  Polentz  during  a  three-year  pe¬ 
riod  of  research  and  preparation. 
The  new  correspondence  course  is 
de.signed  to  be  of  benefit  to  all  en¬ 
gineers  preparing  for  the  first,  or 
closed-book,  portion  of  the  engi¬ 
neering  registration  examination 
in  any  of  the  50  states  or  three 
territories.  The  course  is  also 
aimed  at  engineers  who  w'i.sh  to 
review  fundamentals  as  an  aid  to 
current  work  or  in  preparation  for 
advanced  study. 

Further  information  and  appli¬ 
cation  for  enrollment  may  be  ob¬ 
tained  from  the  Department  of 
Correspondence  Instruction,  Uni¬ 
versity  Extension,  University  of 
California,  Berkeley  4,  Calif. 


Now,  with  the  Reznor  Venter,  you  can  install  direct-fired 
Reznor  heaters  where  you  couldn’t  before— in  multi-story 
buildings  or  structures  with  hard-to-get-at  chimneys!  You’ll 
save  money  for  your  “tough  clients.” 

The  Venter,  available  exclusively  with  Reznor  Heaters,  is 
a  motorized  automatic  vent  exhauster  that  mounts  directly 
on  the  heater.  A  4-inch  diameter  vent  pipe  is  all  that  is 
needed  to  carry  burned  gases  to  a  sidewall— or  down  through 
the  floor  and  out,  if  you  choose.  No  more  costly  roof  venting 
or  big,  expensive  flues.  Heaters  operate  more  efficiently,  too, 
especially  if  the  room  has  an  exhaust  fan  which  creates  a 
negative  pressure. 

There’s  a  Venter  for  all  Reznor  Heaters  up  to  ZZ  i 

300,000  Btuh.  Ask  your  representative  for  1 

Catalog  SA-5900,  with  data  on  all  Reznor  ^ 

Heaters  and  the  new  Venter.  Or  write  Dept.  ■ 

64-Q,  Reznor  Manufacturing  Co.,  Mercer,  Pa. 


USE  THE  REZNOR  VENTER  AND  AVOID  THESE  PROBLEMS: 


Big.  expensive  ftuee 


1 _ I  I  I - 1  I 

Coetty  roof  venting  I  InacceeeiMe  venting  I  Negative  preset 


REZNOR  HEATERS 

“WORLD’S  LARGEST  SELLING  DIRECT-FIRED  HEATERS’* 


Satisfy  more  “tough  clients”  with  Reznor 


NEW 

AUTOMATIC 
VENTER 

lets  you  install 
Reznor  unit  heaters 
almost  anywherel 


DRYAIR... 

PRECISELY  AS  YOU 


NEED  IT 


NIAGARA 

CONTROLLED  HUMIDITY 
AIR  CONDITIONING 


removes  atmospheric  moisture  by 
direct  contact  with  an  absorbent  liq¬ 
uid  in  a  compact  spray  chamber.  The 
spray  contact  temperature  and  the 
concentration  of  the  absorbent  liquid, 
two  factors  that  are  easily  controlled, 
determine  precisely  how  much  mois¬ 
ture  remains  in  the  air  leaving  the  unit. 

This  Niagara  Controlled  Humidity 
method,  using  Niagara  Hygrol  Ab¬ 
sorbent  Liquid  is.... 

The  only  really  precise  method  of  air 
conditioning  because  it  removes 
moisture  as  a  separate  function  from 
heating  or  cooling  to  give  you  assur¬ 
ance  of  accuracy  of  air  moisture  con¬ 
trol. 

It  is  the  most  reliable  because  the  ab¬ 
sorbent  is  continuously  and  automat¬ 
ically  kept  at  the  proper  concentration. 
No  moisture-sensitive  instruments  are 
required  to  control  your  conditions. 

It  is  the  most  flexible  because  with  it 
you  can  either  hold  the  precise  con¬ 
dition  you  need  as  long  as  you  wish 
or  vary  it  with  accuracy. 

It  is  easiest  to  operate  and  maintain 
because  the  equipment  and  controls 
are  simple  and  trustworthy. 

This  method  is  successfully  used  in 
the  storage,  testing  and  production  of 
hygroscopic  materials,  in  process  con¬ 
trol  and  as  a  pre-dehumidifier  in  com¬ 
fort  air  conditioning. 

Write  for  Bulletins 
Nos.  122  and  140. 

AddreH  Dept.  HV-2 


NIAGARA  BLOWER  COMPANY 

405  Lexington  Ave.,  New  York  17,  N.  Y. 

District  Engineers 

in  Principal  Cities  of  U  5  and  Canoda 
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WITH  THE  ENGINEERS 

GiNoccHio,  Cromwell,  Carter, 
Dees  &  Neyland  is  the  new  name 
of  Ginocchio,  Cromwell  &  Associ¬ 
ates,  architects  and  engineers,  416 
Center  Street,  Little  Rock,  Ark. 
Partners  are:  Frank  J.  Ginocchio, 
AIA;  Edwin  B.  Cromwell,  AIA; 
Charles  B.  Carter,  AIA;  Ben  W. 
Dees,  PE;  Dietrich  Neyland, 
AIA;  Robert  H.  Millett,  AIA;  and 
John  J.  Truemper,  Jr.,  AIA.  As¬ 
sociates  are:  Oliver  W.  Gatchell, 
Jr.,  PE;  Wm.  Harold  Grant,  PE; 
and  David  E.  Blaine.  .  . 

Daniel  T.  Webster,  Jr.  is  no\\’ 
a.ssociated  with  Seelye  Steven¬ 
son  Value  &  Knbcht,  101  Park 
Ave.,  New  York,  N.  Y.,  as  consult¬ 
ant.  He  was  formerly  general  man¬ 
ager,  Guy  B.  Panero  Engineers. 
He  had  been  with  that  firm  for  14 
years.  .  . 

Cummins  &  Barnard,  Inc., 
Consulting  Engineers,  are  open¬ 
ing  a  branch  office  in  the  Califor¬ 
nia  area  through  professional  as- 
.sociation  with  Matson  Associ¬ 
ates,  Consulting  Engineers, 
14568  Whittier  Blvd.,  Whittier, 
Calif.  .  . 

Erich  J.  Kocher,  chief  engineer 
of  The  Vilter  Manufacturing 
Company,  has  been  elected  a  di¬ 
rector  of  the  Milwaukee  manufac¬ 
turer  of  industrial  refrigeration 
and  air  conditioning  equipment. 
Mr.  Kocher  joined  Vilter  in  1937 
and  has  served  in  both  manufac¬ 
turing  and  engineering  capacities 
before  being  named  chief  engineer 
in  1945.  . . 

The  retirement  of  Richard  D. 
Madison  after  forty-one  years  of 
serv’ice  has  been  announced  by 
Buffalo  Forge  Company,  Join¬ 
ing  the  company  in  1919,  he  was 
appointed  director  of  research  in 
1954  and  has  served  subsequently 
as  an  engineering  consultant. 
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STAINLESS  STEEL 
PITOT  TUBES 


INCH-SCALED  TO  SHOW 
DEPTH  OF  INSERTION 


Dwyer  No.  1 60  Pitot  Tube  being 
used  to  check  air  velocity  with  o 
No.  1010-1  Mognehelic  Gage. 


With  inch  graduation  inscribed 
on  bot/i  sides  of  the  Dwyer  Pitot 
Tube,  you  find  the  exact  center 
of  any  duct  immediately  and 
make  an  accurate  traverse. 
These  Dwyer  units  feature  life¬ 
time  stainless  steel  construction, 
accurate  burr-free  static  holes 
and  test-confirmed  unity  coeffi¬ 
cients.  They’re  available  in  a 
complete  range  of  sizes  from  12" 
to  60*.  With  the  mounting  ac¬ 
cessories  shown  below,  they  can 
be  used  for  checking  air  veloci¬ 
ties  and  static  pressures  in  any 
kind  of  service.  Dwyer  Pocket- 
Size  Air  Velocity  Calculator  sup¬ 
plied  with  each  Pitot  Tube. 

PACKING  GLAND  MOUNT 

Leak-proof,  high-strength  mount¬ 
ing.  Stainless  steel  with  asbestos- 
graphite  seal.  For  hazardous  gases,  etc. 


3S==C3w 


DUCT 

ADAPTOR 


Split  ferrule  allows  tube  position  to  be 
changed  without  disconnecting.  Solid 
brass  construction. 


SPLIT  FLANGE 
MOUNT 

Split  halves,  neoprene 
gasket  and  hardware 
supplied  for  attaching  to 
any  duct.  Fits  all  stand¬ 
ard  pitot  tubes. 


F.W.  DWYER  MFG.CO. 


P.O.  Box  373-N  Michigan  CHy,  Ind. 
For  mere  data  circle  Item  I70B 
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Briefly  Stated 


Perhaps  best  known,  internation¬ 
ally,  as  the  four-edition  editor  of 
the  Buffalo  Forge  handbook  “Fan 
Engineering,”  Mr.  Madison  has 
contributed  a  considerable  num¬ 
ber  of  papers  in  the  field.  His  pa¬ 
per  on  the  subject  of  elbow  lo.ss 
is  a  standard  reference  while  oth¬ 
ers  are  recognized  in  the  general 
field  of  .sound  and  vibration  in 
connection  with  both  fans  and 
ventilating  systems.  .  . 

Appointment  of  John  A.  Hol¬ 
brook,  a  specialist  in  hospital  and 
institutional  engineering  prob¬ 
lems.  to  the  .staff  of  A.  T.  Kearney 
and  Company,  Chicago-based  man¬ 
agement  consultants,  w’as  an¬ 
nounced.  Prior  to  joining  the 
Kearney  company,  Holbrook 
serv’ed  as  administrative  engineer 
at  Presbyterian-St.  Luke’s  Hos¬ 
pital  where  he  helped  to  direct 
that  institution’s  recent  $18 
million  building  program. 

NAME  CHANGE 

Detroit  Controls  Division  of 
American  Radiator  &  Standard 
Sanitary  Corp.,  Detroit,  Mich., 
announce  that  the  division’s 
new  name  is  American-Standard 
Controls  Division.  The  new 
name  is  in  keeping  with  its  steady 
growth  pattern  during  the  pa.st 
few  years,  consequent  broaden¬ 
ing  of  its  product  lines,  and  geo¬ 
graphical  expansion  of  the  divi¬ 
sion’s  manufacturing  operations 
beyond  Detroit.  Besides  Detroit, 
major  plants  also  are  located  at 
Stratford,  Conn.,  and  Rochester, 
N.  Y.,  where  American-Standard 
last  month  acquired  Rochester 
Manufacturing  Co.,  Inc. 

SOCIETY  BRIEFS 

At  the  January  16  bi-monthly 
meeting  of  the  West  Coast  chapter 
of  Gas  Appliance  Engineers 
Society,  Los  Angeles,  Calif.,  a 
panel  from  the  Los  Angeles  and 
County  Building  Departments 
discussed  codes  and  ordinances 
affecting  gas  appliances.  Their 
installations  were  the  primary 
.subject.  A  question  and  answer 
period  moderated  by  Frank  Day, 
Grayson  Controls  Company,  fol¬ 
lowed.  GAES  president  is  Wally 


The  w’ell  VIS-A-TROL  automatic  control  system  is  combined  with 
a  depth  measuring  device  which  shows  the  depth  of  liquid  in  the 
pit.  The  pumping  rate  can  be  compared  with  the  in  flow  at  all  times 
without  looking  into  the  wet  pit.  It  is  indicated  on  the  instrument 
and  responds  instantly  to  level  changes  in  the  sump. 


See  your  weU  representative  or  send  for  Bulletin  AC- 100 


well 


See  the  well  ViS-A-TROL  and  other  new  well 
products  at  Booth  954-958  International  Heating 
&  Air-Conditioning  Exp.  Feb.  13th  to  16th. 


PUMP  COMPANY 

^  ^TaY  one  step  ahead  with 

1516  North  Fremont  St.  •  Chicago  22,  III. 

For  mora  data  elrela  this  paga  immbor  on  card  at  back  at  book 


•  Submersible  sewage  and  sump  pumps 

•  Vertical  type  sewage  and  sump  pumps 

•  Septic  Tank  effluent  pumps 


Th*  VIS-A-TROL  is  not  affoctod  by 
tomporaturo  or  humidity  chongtt,  or 
by  turbulonco  in  tho  pit.  Thoro  it  no 
•loctricol  control  wiring  botwMn  tho 
wot  pit  and  tho  control  ponol. 


The  VIS-A-TROL  can  be  installed  in  outside  weather-proof  enclo¬ 
sures  or  installed  within  a  building  and  may  be  located  as  much  as 
300  feet  away  from  the  pumping  pit.  High  and  low  limits  of  liquid 
level  control  are  set  at  the  instrument.  It  is  never  necessary  to  go 
into  the  wet  pit  for  control  adjustment. 
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Briefly  Stated 


Kennedy  of  Charles  Koch  and  As¬ 
sociates,  3134  East  Olympic  Blvd., 
Los  Angeles.  .  . 

Three  Armour  Research  Foun¬ 
dation  staff  members  were  elected 
to  top  posts  in  the  Midwest  Air 
Pollution  Prevention  Associa¬ 
tion,  Inc.  New  president  of 
MAPPA  is  Daniel  A.  Sullivan, 
ARF  consultant.  Lewis  Evans, 
Chicago  &  Indiana  Railroad  Co., 
was  re-elected  first  vice-president. 
Second  vice-president  for  the  com¬ 
ing  year  is  Dr.  George  S.  Gordon, 
ARF  director  of  chemistry  re¬ 
search.  Douglas  R.  Fuller,  North¬ 
ern  Trust  Co.,  was  re-elected  treas¬ 
urer  of  MAPPA;  and  Dusan 
Ljubenko,  administrative  .supervi- 
.sor,  ARF  chemistry  research  divi¬ 
sion,  was  elected  secretary.  .  . 

Anthony  Dvorak,  a  prominent 
plumbing  contractor  in  Chicago, 
has  been  named  executive  secre¬ 
tary  of  the  Plumbing  Contrac¬ 
tors  Association  of  Chicago  to 
succeed  William  M.  Readey  who 
resigned,  after  over  ten  years  of 
service.  He  has  been  a  member  of 
the  As.sociation  for  many  years. 


and  served  in  the  capacity  of 
chairman  of  the  Labor  Relations 
Committee,  playing  an  important 
part  in  bringing  about  a  closer 
relationship  and  cooperation  be¬ 
tween  labor  and  management.  .  . 

W.  G.  Kirkland  and  R.  E.  Paret 
have  been  elected  assistant  vice- 
presidents  of  American  Iron  and 
Steel  Institute  by  the  Insti¬ 
tute’s  Board  of  Directors.  Mr. 
Kirkland’s  duties  will  be  in  the 
field  of  building  research  and  tech¬ 
nology  and  Mr.  Paret’s  in  the  pro¬ 
motion  of  the  u.ses  of  steel.  .  . 

Walter  McCarty,  Chicago,  was 
elected  national  president  of  Re¬ 
frigeration  AND  Air  Condition¬ 
ing  Contractors  Association  at 
the  recently  concluded  RACCA 
national  convention  held  in  Miami. 
Mr.  McCarty  will  guide  the  as.so- 
ciation’s  industry-wide  promotion 
and  education  program  during 
1960-61.  New  officers  elected  to 
.serv'e  with  McCarty  are:  Don 
Kissel,  Los  Angeles,  first  vice- 
president;  Brooks  Reeder,  Detroit, 
.second  vice-president;  Robert 
Lafferty,  Miami,  recording  secre¬ 
tary;  Harvey  Hottel,  Washington, 
D.C.,  trea.surer;  and  Joseph  Mar- 


chase,  Pittsburgh,  sergeant-at- 
arms.  .  . 

Construction  of  the  coal  indus¬ 
try’s  new  central  research  labora¬ 
tory  on  a  30-acre  site  in  Monroe¬ 
ville,  Ea.st  Pittsburgh,  Pa.,  is 
under  way.  Stephen  F.  Dunn, 
president  of  the  affiliated  organi¬ 
zations,  National  Coal  Associa¬ 
tion  and  Bituminous  Coal  Re¬ 
search,  Inc.,  said  that  construc¬ 
tion  culminates  the  decisions  made 
in  June  by  the  Boards  of  Direc¬ 
tors  of  the.se  organizations  and 
will  permit  the  consolidation  of 
the  coal  industry’s  research  activi¬ 
ties  now  being  conducted  in  Co¬ 
lumbus,  Ohio  and  Pittsburgh,  Pa. 
The  building,  when  completed 
and  equipped,  will  be  worth  in  ex¬ 
cess  of  $1  million.  The  new  re- 
.search  center  will  be  under  the 
direction  of  James  R.  Garvey, 
BCR  vice-president  and  director 
of  research.  .  . 

NEW  REPRESENTATIVES 

Modine  Manufacturing  Com¬ 
pany,  Racine,  Wis.,  announced  ap¬ 
pointment  of  new  commercial 
heating  and  air  conditioning 
equipment  representatives  for 
Virginia  and  for  metropolitan 
Wa.shington,  D.  C.  Luther  A. 
Prillaman,  Richmond,  Va.,  is  the 
representative  for  all  of  Virginia 
except  the  area  around  Washing¬ 
ton,  D.  C.  John  R.  Newman, 
Ken.sington,  Md.,  will  cover  the 
metropolitan  Wa.shington  terri¬ 
tory,  including  .several  counties  in 
Maryland  and  Virginia.  .  . 

Albert  A.  Duckett,  for  20  years 
the  Southern  New  Jersey  distrib¬ 
utor  for  Carrier  Air  Condition¬ 
ing  Company,  has  been  assigned 
the  Carrier  franchise  for  the 
Greater  Boston  area,  all  of  Rhode 
Island  and  eastern  Massachusetts. 
His  new  firm,  known  as  Duckett 
Distributing  Corporation,  150 
Cau.seway  Street,  Boston,  will 
operate  100%  wholesale,  including 
stocking,  warehousing,  financing, 
service  parts,  engineering,  train¬ 
ing,  sales,  advertising  and  promo¬ 
tions  for  the  dealer,  contractor 
and  appliance  store.  .  . 

General  Heating  &  Cooling 
Company,  Kansas  City,  Mo.,  has 
been  named  distributor  for  Car- 
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Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
Exceptional  abrasion  retislanct 
Corrosion  rosistanco 
Noiso  absorption 
Durability  under  heavy  flexing 
Provision  for  expansion  and 
contraction 

Easy  relocation  of  hoods 
and  machines 

Made  of  high  quality  neoprene 
coated  fabrics  VA  to  36”  i.d.  ' 

Write  today  for  full  details 
DiitributoTB  in  all  principal  citiea 

THE  FLEXAUST  CO. 

DEPT.  HV-2  100  PARK  AVE. 

NEW  YORK  17,  N.  Y. 
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RiER  Air  Conditioning  Company, 
serving  northern  and  eastern  Kan¬ 
sas,  the  western  half  of  Missouri 
and  a  few  counties  in  Arkansas. 
The  firm’s  Kansas  City  headquar¬ 
ters,  at  2101  Broadway,  distrib¬ 
utes  unit  heaters,  insulation,  hu¬ 
midifiers,  pumps,  electric  heating, 
grilles  and  registers,  gas  vent 
pipe,  furnace  pipes  and  fittings  in 
addition  to  Carrier  air  condition¬ 
ing  equipment. .  . 

Hausman  Steel  Company,  To¬ 
ledo,  Ohio,  a  distributor  for  Car¬ 
rier  Air  Conditioning  Company, 
has  been  assigned  the  Carrier 
franchise  for  the  Greater  Indian¬ 
apolis  area,  doubling  the  size  of 
its  sales  territory.  The  42-year- 
old  firm,  which  also  serves  the 
Fort  Wayne  area,  has  been  in  the 
air  conditioning  business  for  11 
years.  The  former  Indianapolis 
distributor,  Indiana  Weathermak- 
ers,  will  remain  in  the  air  condi¬ 
tioning  contracting  business  as  a 
Carrier  dealer. . . 

Formation  of  two  foreign  sub¬ 
sidiaries  to  serve  the  European 
common  market  and  the  United 
Kingdom  was  announced  by  The 
Trane  Company,  La  Crosse,  Wis. 
Robert  P.  Yeomans,  Trane  gen¬ 
eral  counsel  and  secretary,  has 
been  elected  vice-president  with 
responsibilities  for  foreign  opera¬ 
tions,  except  for  Canada.  Mr.  Yeo¬ 
mans  will  also  head  both  new  sub¬ 
sidiaries — Trane  S.A.  in  Europe, 
and  Trane  Ltd.  in  England.  .  . 

John  J.  Nesbitt,  Inc.,  a  Phila¬ 
delphia-based  manufacturer  of 
heating,  ventilating  and  air-con¬ 
ditioning  equipment,  will  shortly 
acquire  the  assets  of  Norman 
Products  Company,  Columbus, 
Ohio,  manufacturers  of  gas-fired 
heating,  ventilating  and  air-condi¬ 
tioning  equipment.  Norman  Prod¬ 
ucts  Company  would  continue  un¬ 
der  its  same  management,  as  a 
division  of  Nesbitt,  with  Edward 
A.  Norman  continuing  as  presi¬ 
dent.  No  changes  in  the  personnel 
nor  in  the  policies  of  the  Norman 
Products  Company  are  contem¬ 
plated.  Mr.  Norman  has  been  ac¬ 
tive  in  the  gas  industry  since 
1933,  and  has  served  as  president 
of  the  Gas  Appliance  Manufactur¬ 
ers’  Association  and  as  a  director 
of  the  American  Gas  Association. 


See  us  at  the  show — BOOTH  572 


Here  are  DOERR  motors  at  work! 


AIR-COOLED  CONDENSERS 
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KRAMER  TRENTON 

CO.  Unicon,  designed 
for  large  capacity 
installatiant. 

e  e  e  e 

(Kighf)  Type  AC5A 
unit  offered  by  the 
TRANE  CO.  For  use 
with  packaged  air 
conditioners. 


Induced  draft  bifurcator  made  by  DE  BOTHEZAT 
FANS  Division  of  American  Machine  and  Metals, 
Inc.  Motor  is  special  variable-speed  type  with 
Class  B  insulation  for  high  temperature  operation. 


YOUNG  RADIATOR  CO.  cabinet-type  heater 
with  cover  removed  to  show  double-shaft  blower 
motor. 


AIR  CONDITIONING  PUMPS 


Circulating  pumps 
designed  for  cooling 
tower  service  in  sizes 
from  14  to  /'/z  hp. 


INOERSOLL-RAND 


THESE  leading  manufacturers 
and  many  others  are  getting 
more  by  using  Doerr  motors. 

Our  fifth  consecutive  ap¬ 
pearance  in  the  Heating  and 
Air  Conditioning  Exposition 
indicates  our  interest  in  this 
important  field. 

The  variety  of  designs  re¬ 
quired  by  the  applications 
shown  is  proof  of  our  will¬ 
ingness  and  ability  to  meet 
special  design  problems. 

Contact  DOERR  on  your 
next  motorization  problem. 


YOU  GET  MORE  WITH  DOERR  I 


SLctiU  Cnji^tion 

300  Norih  Fourth  Avenue 


CEDARBURG,  WISCONSIN 


fracHomal  «</  lategral  horsepower  motors 


TOtite  ^ 

NEW  14-PAGE  CATALOG 
and  motor  "Idea  Book" 

Get  your  copy  of  the  new  DOERR  Condensed 
Catalog  .  .  .  packed  with  useful  data  for  de¬ 
signing,  selecting  and  specifying.  Please  write 
on  your  company  letterhead. 


Large  trailer  truck 
refrigeration  unit 
by  THERMO  KING 
CORP.  for  inter- 
coastol  shipping. 
Stand-by  power 
furnished  by  7  Vx 
hp.  DOERR  motor 
with  protective  fea¬ 
tures  for  use  in  solt 
water  atmosphere. 
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He  is  currently  a  director  and 
chairman  of  the  House  Heating 
Advertising  Committee  of  GAMA, 
and  a  member  of  the  Advisory 
Council  and  Gas  Development 
Committee  of  the  American  Gas 
Association.  Nesbitt’s  gas-fired 
propeller  fan  unit  heater  will  be 
added  to  the  Norman  line  of  gas- 
fired  products.  Manufacture  of  all 
gas-fired  products  sold  by  both 
companies  will  be  consolidated  in 


the  Norman  Products  Company 
plant  in  Columbus,  Ohio.  .  . 

A  new  and  comprehensive  mar¬ 
keting  program,  which,  the  com¬ 
pany  states,  will  trigger  a  new 
trend  in  wholesaler-manufacturer 
relations  in  the  plumbing  and 
heating,  industrial,  electrical, 
warm  air,  refrigeration  and  air 
conditioiii^g  markets,  was  an¬ 
nounced  by  Modine  Manufactur¬ 
ing  Company,  Racine,  Wis.  The 
program  is  designed  to  sell 
through,  rather  than  to,  whole- 


.saler.s.  In  essence,  the  comp)any 
and  its  whole.salers  will  be  “sales 
partners”,  with  the  entire  Modine 
organization  at  the  disposal  of  the 
wholesaler.  The  number  of  prod¬ 
ucts  to  be  sold  exclusively  through 
wholesalers  has  been  more  than 
quadrupled.  Objective  of  the  pro¬ 
gram  is  to  insure  coverage  of  all 
market  areas  with  a  minimum  of 
overlap. 

PERSONNEL  ITEMS 

Four  major  shifts  in  the 
top  executive  ranks  were  an¬ 
nounced  by  the  Johnson  Service 
Company.  Jo.seph  A.  Cutler,  presi¬ 
dent  and  general  manager  of  the 
company  since  1938,  has  been 
elevated  to  chairman  of  the  board, 
a  position  vacant  since  the  death 
of  Harry  W.  Ellis  in  1949.  Named 
to  succeed  Cutler  as  president  is 
Richard  J.  Murphy,  executive  vice- 
president  and  treasurer  since  1957. 
Louis  V.  Zacharya.sz,  formerly 
secretary  and  assistant  treasurer 
of  the  company,  was  promoted  to 
secretary  and  treasurer.  Richard 
P.  Franz  is  the  new  assistant 
treasurer.  .  . 

Arnett  Smiley,  a  veteran  of 
eighteen  years  with  the  York  Di¬ 
vision,  Borg -Warner  Corpora¬ 
tion,  has  been  named  as  manager 
of  refrigeration  sales.  He  has 
most  recently  been  serving  as 
refrigeration  .sales  engineer  with 
headquarters  in  Cincinnati,  Ohio, 
and  replaces  William  H.  Divine, 
who  was  appointed  assistant  gen¬ 
eral  sales  manager  of  York’s  Engi¬ 
neered  Machinery  Division.  .  . 

C.  Gilmore  Ruston  has  been 
appointed  president  of  Amstan 
Supply  Division  of  American- 
Standard.  He  succeeds  Robert  F. 
Sells,  who  is  retiring  after  38 
years  service  with  the  company. 
Prior  to  his  new’  appointment,  Mr. 
Ruston  was  vice-president,  field 
operations  of  Amstan  Supply, 
which  operates  63  wholesale 
branches  throughout  the  country, 
distributing  plumbing,  heating, 
air  conditioning  and  industrial 
supplies.  Headquarters  of  the  di¬ 
vision  are  in  Pittsburgh,  Pa.  .  . 

In  a  move  w’hich  solidifies  the 
< Continued  on  page  176) 


AMCA 

Certified  Ratings 


YOUR  ASSURANCE 

OF  PROPERLY  RATED  PERFORMANCE 
IN  AIR  MOVING  DEVICES 


The  AMCA  program  of  Certified  Ratings  provides  assurance  of 
properly  rated  performance  to  specifiers  and  users  of  centrifugal  fans, 
axial  and  propeller  fans,  power  roof  ventilators  and  other  air-moving 
devices.  To  qualify  for  license  under  the  Certified  Ratings  Pro¬ 
gram,  manufacturers  must  meet  the  following  basic  requirements: 

A  manufacturer  must  publish  performance  ratings  developed 
in  accordance  with  AMCA’s  Standard  Test  Code,  and  based 
on  tests  conducted  in  laboratories  approved  by  AMCA. 

'These  published  performance  ratings  must  be  developed  for 
various  volumes,  pressures  and  speeds— at  a  stated  density. . . 

...and  are  subject  to  periodic  re-evaluation  under  AMCA’s 
continuing  retest  program.  Authority  to  use  the  Certified 
Ratings  Seal  may  be  withdrawn  by  AMCA  for  non-con¬ 
formance  with  any  requirement  of  the  Program. 

When  you  see  the  Certified  Ratings  Seal  on  a  manufacturer’s  pub¬ 
lished  performance  data  or  product,  you  are  assured  that  the  air- 
moving  devices  you  specify  have  been  properly  rated,  and  meet  all 
requirements  of  the  Air  Moving  and  Conditioning  Association's 
Certified  Ratings  Program.  For  additional  information, 
mail  coupon  below. 

_ 

MR  MOVING  AND  CONDfTiONING  ASSOCUTMN,  INC. 

2159  Guardian  Building,  Detroit  26,  Michigan 

Please  send  Bulletin  211— The  AMCA  Certified 
Ratings  Program  for  Air  Moving  Devices 
NAME _ 


ADDRESS. 
CITY _ 


ZONE. 


.STATE. 


for  more  data  circle  this  page  Member  oh  card  of  back  of  book 
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Here  is  a  Book 
You  Cannot  Afford 
to  be  Without! 


hat  do  you  want  to  know  about 
radiant  heating?  Here  is  a  book  that 
gives  you  the  answers  —  the  right 
answers — written  by  an  outstanding 
authority  on  the  subject.  ‘‘Radiant 
Heating"  by  T.  Napier  Adlam,  pro¬ 
vides  basic  information  plus  work¬ 
ing  data  necessary  to  design  and 
install  efficient  systems  ...  covers 
radiant  heating  with  ceiling,  wall 
and  floor  panels,  using  all  types  of 
fuels  .  .  .  shows  step-by-step  pro¬ 
cedure  in  laying  out  systems,  using 
simplified  charts  that  give  most  of 
the  essential  data  without  calcula¬ 
tion. 

If  you  want  authoritative  answers  to 
radiant  heating  questions,  you’ll 
find  time-saving,  money-saving  solu¬ 
tions  to  your  problems  in  this  book. 
Send  for  your  copy  today! 

$^.00 

504  paqes^9  337  illusfratieas 
postpoid 

THE  INDUSTMAL  PRESS 

93  Worth  St. 

New  York  13,  N.  Y. 

To  order  use  the  postcard.  See  last 
page,  this  issue. 


USEFUL  INFORMATION 
on 

Activated  Charcoal 

for  High  Percentage  Air  Recirculation 
and  Odor  Control 

Bring  your  files  up  to  date  with  these  bulletins  on 
activated  charcoal.  Just  clip  this  ad  and  mail  it  to  us. 

I  I  Activated  Charcoal  for  Air  Purification 

I  1  How  Activated  Charcoal  “Traps”  Odors 

1  I  Air  Purification  by  the  Black  Magic  of  Activated 
Charcoal 

□  Fresh  Air  Costs  Money 

I  I  Capacity  of  Activated  Charcoal  for  Specific 
Vapors 

I  I  Hospital  Odor  Control 

I  I  Weigh  Odor  Control  Methods  Carefully 

I  I  Air  Purification  with  Activated  Charcoal 
Filterfolds 


Activated  charcoal  acts  as  a  positive  molecular 
sponge  which  adsorbs  gases,  vapors,  irritants,  toxic 
substances  and  smog.  It  enables  you  to  engineer  for 
high  percentage  air  recirculation  at  low  cost. 

These  and  many  other  bulletins  on  all  applica¬ 
tions  of  activated  charcoal  are  available  to  you.  Give 
us  the  details  of  your  application  and  we  will  supply 
specific  data  and  samples. 

We  supply  a  complete  line  of  activated  carbons 
for  every  purpose;  design  and  prefabricate  air  and 
liquid  purification,  separation  and  recovery  systems. 
Bamebey-Cheney,  Columbus  19,  Ohio. 


BOOTH  1111 

Ckica90  Exposition 
February  13-16 


Barnebey 

Cheney 
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Summet  Cooting...  Winfet-  Cut/in^  ^nd 
sH  wilh  OfifB  t-e/r^^et^fion  sysiem 


Two  6-cyl.  Vilter  VMC  belt-driven  compressors  provide  refrigeration  ^ 
at  Prudhomme's  for  summer  air  conditioning  and  winter  curling,  r 

The  Garden  Centre  Theatre  becomes  a  regulation  six-sheet  curling 
rink  during  the  winter  months.  The  Vilter  system  is  designed  to 
produce  ideal  curling  ice  at  the  lowest  possible  power  cost. 


i 

Main  entrance  to  Prud¬ 
homme's  Garden  Centre 
Motor  Hotel  in  Vineland, 
Ontario.  This  exciting 
summer  and  winter 
playground  spot  uses 
Vilter  refrigeration  to  good 
advantage. 


Year  ’round  use  of  your  refrigeration  capacity  is  sound  business  and 
enables  maximum  profit  to  be  realized  from  your  investment. 

An  excellent  example  of  the  year-’round  utilization  of  refrigeration 
is  Prudhomme’s  Garden  Centre  Motor  Hotel  in  Vineland,  Ontario, 
along  the  Queen  Elizabeth  Way.  At  this  famous  motel,  recreation 
center  and  convention  headquarters,  Vilter  refrigeration  plays  an  im¬ 
portant  role  in  keeping  guests  happy. 

During  the  summer  months,  refrigeration  is  required  to  air  condition 
the  180-room  motel,  one  of  Canada’s  largest,  and  an  1100-seat  summer 
stock  theatre  which  draws  large  crowds  to  see  outstanding  stock  pro¬ 
ductions  of  Broadway  plays.  In  winter  months,  the  same  equipment 
builds  ice  surfaces  for  a  90'  x  180'  outdoor  ice  skating  rink  and  a  regu¬ 
lation  six-sheet  curling  rink.  The  summer  stock  theatre  building  is 
used  to  house  the  curling  rink  with  either  a  seating  structure  installed 
or  plastic  piping  laid  for  the  curling  rink,  depending  upon  the  season. 

Vilter  equipment  installed  at  Prudhomme’s  includes  two  6-cylinder 
VMC  compressors  and  a  24"  x  20'  shell  and  tube  condenser. 

Vilter  has  had  many  years  of  experience  in  recommending  and 
building  refrigeration  systems  for  air  conditioning  and  ice  rinks.  This 
know-how,  plus  the  use  of  dependable  economical-to-operate  Vilter 
equipment,  can  also  mean  a  satisfying  installation  for  you.  Why  not 
see  your  nearest  Vilter  representative  today? 


Sold  and  Installed  by  VILTER  DISTRIBUTOR 

J.  L.  Wilson  and  Sons,  Limited,  Toronto,  Ontario,  Canada 


Tlie  Vilter 

Mamrfactvring  Company 

Milwouk**  7,  Witcentin 

Air  Units  •  Ammonia  and  Freon 
Compressors  •  Booster  Compressors 
Bauoelot  Coolers  •  Water  and 
Brine  Coolers  ■  Blast  Freezers 
Evaporative  and  Shell  and  Tube 
Condensers  *  Pipe  Coils 
Valves  and  Fittings  ■  Pakice  and 
Polarflake  Ice  machines. 


Write  fer  hclpfel 
belletins  le 

The  Vilter  Monefocterieg 
Cempoey,  Dept.  6-614 
2717  Seeth  First  Street 
Milwoekee  7,  Wisceesie 


Far  more  data  circle  this  page  number  on  card  at  back  at  book 


Briefly  Stated 

(Continued  from  page  17 A) 

position  of  58  company-owned 
branches,  Horace  R.  Riggs  was 
elected  a  vice-president  of  Crane 
Co.,  Chicago,  III.  Mr.  Riggs  has 
been  associated  with  Crane  Co. 
for  the  past  39  years.  Prior  to  be¬ 
coming  general  manager  of  Crane 
Supply  Co.,  he  headed  branches  in 
Pittsburgh,  Pa.  and  Lima,  Ohio. . . 

Thomas  G.  Lanphier,  Jr.,  indus¬ 
trial  executive  with  extensive  ex¬ 
perience  as  an  administrator  of 
major  research  and  development 
projects  for  both  government  and 
business,  has  been  elected  presi¬ 
dent  of  Fairbanks,  Morse  &  Co., 
the  largest  manufacturing  compo¬ 
nent  of  the  Fairbanks  Whitney 
Corporation,  it  was  announced  by 
David  Karr,  president  of  the  par¬ 
ent  company.  As  president  of  Fair¬ 
banks,  Morse,  he  will  continue  to 
serve  concurrently  as  a  vice- 
president  of  the  parent  company. 
Other  major  industrial  compo¬ 
nents  of  Fairbanks  Whitney  are 
Pratt  &  Whitney  Machine  Tool 
Co.,  Chandler  Evans,  Colt’s  Patent 
Fire  Arms  Mfg.  Co.,  and  “Quick- 
Way”  Truck  Shovel  Co.  of  Den¬ 
ver,  Colo.  .  . 

Air  Conditioning  Inc.,  Ossi¬ 
ning,  N.  Y.,  makers  of  Atmos- 
Pak  roof-mounted  equipment,  an¬ 
nounced  the  appointment  of  Peter 
J.  Dalton  as  vice-president  in 
charge  of  sales.  Prior  to  this,  Mr. 
Dalton  was  associated  with  Wel- 
bilt  Air  Conditioning  &  Heating 
Corporation  in  a  similar  capacity. 
Before  his  tenure  with  Welbilt, 
Mr.  Dalton  held  many  important 
executive  posts  including  product 
sales  manager  of  Worthington 
Corp. ;  regional  manager  for  Air- 
temp  Division  of  Chrysler  Cor¬ 
poration,  and  the  presidency  of 
his  own  organization.  .  . 

Fred  F.  Moore,  Jr.  has  been 
elected  vice-president  of  Kensico 
Tube  Company  Division,  Robin¬ 
son  Technical  Products,  Mt. 
Kisco,  N.  Y.  Mr.  Moore  joined 
Kensico  a  year  ago,  as  general 
sales  manager,  and  will  continue 
to  head  this  department  of  the 

(Continued  on  page  178) 
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Tempe^^ 

Water 


System: 


G 


Oven  »  ^ 


PRINCIPLES,  DESIGN  AND 
OPERATION  OF  HIGH 
TEMPERATURE  WATER 
SYSTEMS 

This  book  contains  original  design 
data  used  successfully  in  actua^ 
systems.  Tables,  graphs,  photo¬ 
graphs  and  specifications  serve  as  a 
working  guide;  let  you  benefit 
from  the  author's  extensive  knowl¬ 
edge  and  experience. 


O 


O 


NSULATED 


o 


LAYKOLD 


o 


■/// 


SPECIAL  FEATURE 


TILT-UP  CONSTRUCTION”  o 

STARRING  O 

INSULATION  ADHESIVE  o 


CONTENTS 

*  Advantages  of  HTW 

*  Thermal  Properties  of  Water 

*  Some  Design  Considerations 

*  Pressurizing  the  System 

*  Boilers  and  Elxpansion  Tanks 

*  Controlling  the  System 

*  System  Circulation  Pumps 

*  Valves 

*  Piping 

*  Process  Heating 

*  Space  Heating  with  HTW 

*  Applications 

*  Designing  a  Typical  System 

*  Appendix 

224  Pages,  109  Illustrations.  $6.50 

To  order  use  the  postcard.  Sec  last 
page,  this  issue. 


When  builders  applied  the  tilt-up  technique  to  refrigerated  ware¬ 
house  construction,  Laykold  Insulation  Adhesive  was  a  “natural”, 
adhering  the  vapor  barrier  membrane  to  the  concrete  wall  panels. 
It  also  helps  hold  the  glass-fiber  blanket  insulation. 

Here’s  the  way  a  tilt~up  job  goes: 

1 .  Pour  wall  panel  on  floor  and  let  set 

2.  Spray  on  Insulation  Adhesive  at  23  sq.ft. /gal. 

It  helps  cure  the  concrete. 

3.  Press  the  vapor  barrier  membrane  into  the 
set  Adhesive. 

4.  Tilt  the  panel  up  into  position  and  anchor. 

5.  Spray  Insulation  Adhesive  over  membrane  at 
23  sq.  ft./gal. 

6.  Press  blanket-type  insulation  into  place. 

The  speed  and  ease  of  this  operation  underscores 
the  major  advantages  of  Laykold  Insulation  Ad¬ 
hesive:  Spray-applied  . . .  cold ...  it  saves  time, 
equipment,  money! 


American  Bitumuls  &  Asphalt  Company 

320  MARKET,  SAN  FRANCISCO  20.  CALIF.  Atlanta  8.  Ga.  Portland  8.  Ore. 

Perth  Amboy,  N.  J.  Mobile,  Ala.  Oakland  1,  Calif. 

Baltimore  3,  Md.  St.  Louis  17,  Mo.  Inglewood.  Calif. 

Cincinnati  38,  Ohio  Tucson,  Ariz.  San  Juan  23,  P.  R. 

IITUMUIS®  tailiifiU  Asikilts  •  CHEVRON®  Pi«iii|  Aiyhilts  •  lAYKOlD®  Asfkill  Spicialtiit  •  FETROIASTIC®  l■Rltttial  Asikallt 
For  aiere  dafa  elrel»  Ittm  177A  on  card  of  bock  ef  book 


Now  Available: 

a  15-minute,  color-and- 
sound,  16mm  motion 
picture  of  a  tilt-up  job. 

Ideal  for  employee 
groups  or  association 
meetings.  Write  for 
details.  No  charge, 
no  obligation. 
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Now  .  .  .  pull  tho  fan  whool 
or  motor  wkllo  OaSofhaiaf* 

f/fnrcofor*  Fon  romains  In  duct. 


Not  juct  an  access  door. 
HaN  tko  outiro  conn  comas 


Spood  up  Inspaef/en  .  . 
alatk  mainfananca  and 
dowutimo  costs. 


This  romovablo  cono  design 
Is  an  eicleslve  footuro  found  only 
OH  Dotothosat  Hturcotor  Fans. 


ftblithtd  ntiitgi  on  DtBofhttat  Font  ftll  you 
•toctly  what  fht  compinte  fan  uhH  putt  owt.  No 
gaou  work  — no  allowane*  to  bt  on  toft  %idt! 


Briefly  Stated _ 

(Continued  from  page  176) 

copper  tubing  company.  Earlier, 
he  had  been  in  the  sales  organiza¬ 
tion  of  Wolverine  Tube  for  12 
years.  .  . 

Don  L.  Warner  has  been  ap¬ 
pointed  assistant  sales  manager 
of  Marsh  Instrument  Company, 
Division  of  Colorado  Oil  and  Gas 
Corporation,  Skokie,  Ill.,  suburb 
of  Chicago.  He  has  been  with 
Marsh  for  the  past  ten  years  han¬ 
dling  instruments,  valves,  and  re¬ 
lated  products.  .  . 

Appointment  of  David  S.  Soliday, 
Jr.  as  marketing  manager.  Ware¬ 
house  Division,  was  announced 
by  Chase  Brass  &  Copper  Co., 
Inc.,  Waterbury,  Conn.,  a  sub¬ 
sidiary  of  the  Kennecott  Copper 
Corporation.  .  . 

Richard  W.  I.iehman  was  pro¬ 
moted  to  manager  of  the  Buffalo, 
N.  Y.,  sales  office  of  The  Trane 
Company.  He  succeeds  Harper  E. 
Whitaker,  Jr.  who  resigned  his 
office  managerial  duties  to  concen¬ 
trate  on  a  large  account  he  devel¬ 
oped  for  Trane.  .  . 


Ve  Bof  hezat®  FANS 


DIVISION  OF 

Atnerioan  /Machine  and  Inc. 

EAST  MOLINE.  ILLINOIS 
DivisiMS  If  AmricM  MKkiit  aiA  Metals,  lac. 

TBOY  LAUNDRY  MACHINERY  .  RIEHLE  TESTING  MACHINES  .  OEBOTHEZAT  FANS  .  TOLHURST 
CCNTfllFUGAL.S  •  FILTRATION  ENGINEERS  •  FILTRATION  FABRICS  •  NIAGARA  FILTERS  •  UNITED 
•TATES  GAUGE  •  RAHM  INSTRUMENTS  •  LAMB  ELECTRIC  COMPANY  •  HUNTER  SPRING  COMPANY 
GLASER-STEERS  CORPORATION 


■  —  —  THIS  COUPON  ANSWFRED  WITHIN  24  HOURS  —  —  — 

DalOTHEZAT  FANS  DIVISION,  Dapf  ACH-2«1 
Amarlcea  MoaMaa  aad  Mafolt,  Inc. 

Rest  MoIIm,  lllhiois 

Ganfleman:  Your  new  Removable  Cone  feature  for  DeBothezat  Bifurcator  Fans 
looks  good  to  me.  Please  rush  descriptive  literature  at  once. 


FIRM  NAME 


ADDRESS 


CITY  a  ZONE 


For  mere  Uota  circle  this  pope  Member  on  card  at  back  at  book 


Walter  A.  Curtis  has  been  ap¬ 
pointed  general  manager  of  Peer¬ 
less  Electric  Division,  H.  K. 
Porter  Company,  Inc.,  Warren, 
Ohio.  He  will  replace  Shannon  C. 
Powers  who  has  been  named  gen¬ 
eral  manager  of  National  Electric 
Division  of  Porter  in  Ambridge, 
Pa.  Mr.  Curtis  has  been  with 
Peerless  Electric  since  1947.  Be¬ 
fore  assuming  his  new  position,  he 
was  manager  of  fans  and  blowers. 
He  is  a  member  of  the  Air  Moving 
and  Conditioning  A.ssociation  and, 
in  1959,  was  its  president.  .  . 

Arnold  R.  McLain  has  been  ap¬ 
pointed  general  manager  of  YUBA 
Heat  Transfer  Division,  Yuba 
Consolidated  Industries,  Inc., 
Honesdale,  Pa.  No  announcement 
was  made  regarding  the  reassign¬ 
ment  of  E.  A.  Bertram,  Yuba  gen¬ 
eral  manager  for  the  past  two 
years  at  the  Honesdale  plant.  Mr. 
McLain  comes  to  Yuba  from  Com¬ 
bustion  Engineering,  Inc.,  where 

(Concluded  on  page  180) 
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choose  from  a  complete  line  of 

SARCO  CONDENSATE  and  VACUUM  PUMPS 


SARCO  CONDENSATE  PUMPS  discharge  to  boilers  fast  .  .  .  give 
quiet,  dependable  operation  .  .  .  are  constructed  of  finest 
materials  .  .  .  engineered  for  quick,  easy  installation  to  meet 
a  variety  of  conditions  . . .  have  steel  or  cast  iron  receivers  and 
close  coupled  or  flexible  coupled  motors. 

SARCO  VACUUM  PUMPS  have  a  reputation  for  quality  based  on 
a  quarter  century  of  experience  and  development . .  .  feature 
jet  vacuum-producing  unit — highly  efficient  in  producing  high 


vacuums  and  maintaining  full  rated  water  capacities . . .  have 
flexible  coupled  motors  and  cast  iron  receivers. 

WHAT  ARE  YOUR  PUMP  NEEDS?  Make  use  of  Sarco’s  wide  and 
specialized  experience  in  heating  problems  involving  fluid 
movements.  For  information  on  Sarco  condensate  and  vacuum 
pumps,  all  guaranteed  for  one  full  year,  contact  your  Sarco 
sales  representative,  district  office,  or  distributor;  or  write: 

2362 


•  Built-in  Monel  Strainer 

•  Lifetime  Alnico  Magnet 

•  Maximum  Flow 

•  Minimum  Back  Pressure 

•  Not  Affected  By  Soldering  Heat 

This  valve  is  also  available 
without  the  strainer,  and  both 
types  are  stocked  in  the  fol¬ 
lowing  sizes:  •'is", 

and  Special  size  inlet 
and  outlet  connections  can  be 
made  to  your  specifications. 


See  your  wholesaler  or  send 
for  latest  catalog.  Dept.  V-2. 


Magni-Chek  is  a  non-electric 
magnetically  operated  check 
valve,  so  finely  calibrated  that  a 
fraction  of  an  ounce  of  pressure 
will  open  the  passage  permitting 
a  smooth  flow  without  the  usual 
pressure  drop.  Since  no  springs 
are  used  back  pressure  is  at  a 
minimum. 

CHECK  THESE  FEATURES 


Per  mere  data  efrefe  Item  179 A 


CLEAN  AIR  IS  PROFITABLE  AIR! 


Clean  air,  free  of  dirt  and  dust  particles,  re¬ 
duces  operating  costs,  increases  employee 
)  efficiency.  Be  sure  to  provide  for  clean  air  in 
your  installations — and  remember,  the  finest 
filters  are  sold  by  members  of  the  Air  Filter 
Institute  .  .  . 


Bex  as.  StotioR  E. 
LoMisviile,  Keshicky 


Air  Devices,  iae. 

185  Modisee  Aveeue 
New  York  IS,  New  York 


Air  Fiiter  Corperotiea 
4554  W.  Weeiwerfli  Avei 
Miiwoekee  18,  Witceeda 


Air-Mose  CerperotioR 
25000  Miies  Reed 
CleveloRd  28,  Ohio 


AewricaR  Air  Fiiter  Co.,  iac. 
215  Ceetrei  AveRee 
Ueisvilie  8.  KeRtucky 


CoRtiReRtoi  Air  Filters,  Irc. 
2520  Heim  Street 
Louisville  ?.  Keetucky 


DolliR«er  CerporatioR 
11  Ceatre  Part 
RecbeslW  3,  New  York 


MiRRoapolis-HoReywell  Requlotor  Co. 
MiRRoapolis  8,  MiRROSota 

OwoRs-Corflia^  Fiberplos  Corporotioa 
1833  NotioRol  8aRk  Buildiaq 
Toledo  3,  Okie 

PHtsburab  Plate  Glass  CompoRy 
Fiber  Glass  Divisioa 
Oae  Gateway  Ceater 
nttsburpb  22,  PeRRsylvaala 

Researeb  Prodaets  Corporatioa 
1015  E.  Wasbioatoa  Aveaue 
Madisaa  10,  wTscoasia 

•Teebaical  Filter  Co. 

271?  SoRtb  Poplar  Aveaue 
Cbicaqo  8,  IlliRols 

Trleo,  Irc. 

1000  Isiaad  Aveaue 
McKees  Rocks,  PoROsylvaRia 

Uaiofl  Carbide  Develepmeat  Ca. 

270  Part  Ave. 

New  York  17,  N.  Y. 

Vortex  CempoRy 

121  S.  AlexoRder  Aveaue 

Claremoat,  CalHemia 


Drico  ladustrial  Cerperatioa 
100  Eiqbth  Street 
Passaic,  New  Jersey 


WestiR^house  Eleetric  Corporatioa 

Sturtevaat  Divisiaa 

Hyde  Part,  8ostoa  35.  Massacbusetts 


From  CerporatioR 

ProvIdoRce  15.  Rbode  Isiaad  ^Formerly  WUsoa  6  Co.,  lac. 
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Lehigh  Induced  Draft  Fans  are  designed  to  help  eliminate  large,  costly,  unsightly 
stacks.  They  maintain  a  constant  over-fire  draft  regardless  of  atmospheric  con¬ 
ditions,  help  keep  boilers  operating  at  maximum  efficiently  at  all  times,  and  sig¬ 
nificantly  lower  fuel  bills  .  .  .  while  radically  reducing  the  size  of  your  stack. 

Rugged  Construction-long  life:  to  prevent  distortion  under  elevated  temperature 
conditions,  the  fan  housing,  bearing  pedestal,  motor  support  and  fan  wheel  of 
Lehigh  Draft  Induced  Fans  are  constructed  of  all-welded  integral  ?«"  mild  steel. 
A  radiant  heat  cover  and  an  aluminum  heat  flinger  protect  the  inboard  bearing 
from  radiated  heat.  And  because  both  bearing  and  shaft  are  kept  to  a  low  operating 
temperature,  the  Lehigh  Induced  Draft  Fan  makes  use  of  standard,  self-aligning 
ball  bearing  pillow  blocks.  All  Lehigh  Induced  Draft  Fans  feature  a  flanged 
inlet,  flanged  outlet,  and  inspection  cover  as  standard  equipment. 

If  you  would  like  to  reduce  stack  height  .  .  .  and  gain  optimum 
boiler  efficiency  . . .  contact  your  local  Lehigh  Representative  today. 
He’ll  gladly  give  you  all  the  details.  Or  write  directly  to  us  for  our 
detailed  technical  bulletin:  2171 

LF-1 

LEHI6H  FAN  &  BLOWER  DIVISION 

FULLER  COMPANY,  CATASAUQUA  5.  PA. 

Subiidicry  of  Gonoral  Amorican  Transportation  Corporation 

For  mora  data  clrcla  this  page  number  on  card  at  I 
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Briefly  Stated 

(Concluded  from  page  178) 

he  held  the  position  of  general 
manager  of  one  of  its  large  manu¬ 
facturing  divisions.  .  . 

Hubert  A.  Essley,  formerly 
vice-president,  manufacturing  and 
marketing,  of  Taco  Heaters,  In¬ 
corporated,  Cranston,  R.  I.,  has 
been  promoted  to  vice-president  in 
charge  of  operations.  In  this  new¬ 
ly  created  position  Mr.  Essley  will 
have  complete  responsibility  for 
the  operation  of  the  manufactur¬ 
ing,  marketing  and  engineering 
departments  of  the  company.  Mr. 
Essley  has  been  a.s.sociated  with 
the  company  since  1928.  .  . 

Philip  B.  Lockwood  has  been  ap¬ 
pointed  as  West  Coast  branch 
manager  for  Chrysler  Corpora¬ 
tion’s  Airtemp  Division.  He  has 
been  with  Chrysler’s  air  condi¬ 
tioning  and  heating  division  since 
1955. 


OBITUARIES 

Among  those  who  died  in  the 
collision  of  two  airplanes  over 
New  York  City  on  December  16 
was  Thomas  J.  Ryan,  executive 
vice-president  of  Mechanical  Con¬ 
tractors  Association  of  America, 
Inc.  An  expert  on  labor  law  and 
legislation,  Mr.  Ryan  came  to 
MCAA  as  its  executive  secretary 
in  August  1959  from  his  position 
as  a.ssistant  general  counsel  of  the 
National  Labor  Relations  Board. 
He  was  elevated  to  the  executive 
vice-presidency  in  May,  1960. 

Stuart  B.  Leigh,  executive  vice- 
president  and  director  of  Thatcher 
Furnace  Co.,  Garwood,  N.  J.,  was 
among  the  passengers  on  the  ill- 
fated  United  Air  Lines  jet.  Mr. 
Leigh  had  been  with  Thatcher 
since  1947.  He  was  appointed 
executive  vice-president  and  a 
member  of  the  Thatcher  Board  of 
Directors  last  September.  .  . 

Frederick  D.  Cooper,  product 
planning  specialist  for  the  Amer¬ 
ican-Standard  (Detroit)  Controls 
Division,  died  suddenly  at  his 
home  in  Detroit,  Mich.,  following  a 
brief  illness.  During  his  24  years 
with  the  division,  he  became  well 
know'n  throughout  the  heating  and 
ventilating  industry. 
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HARRIS 


ARTHUR  HARRIS  & 

Established  1874 


I UU  UbI  accuracy  with  economy 
in  this  new  Ellison  "AFS"  Air  Filter  Gage 


COPPER 

STAINIESS 

STEEL 

MONEL 


The  new  Eliison  Series  APS  Air  Filter  Gages  show  when  air  filters  have 
become  clogged  and  need  changing.  Easy  to  install.  Easy  to  read. 
Clear  plastic  snap-on  cover  keeps  scale  clean.  A  really  accurate, 
well-made  instrument  at  a  surprisingly  low  cost.  Eliminate  guesswork 
and  cut  costs — no  need  to  change  filters  until  gage  so  indicates. 
The  "APS"  is  a  new  addition  to  the  most  complete  line  of  air  filter 
gages — the  Ellison  Line.  A  gage  to  fit  every  budget!  Send  for 
Bulletin  214-C. 


Built  for  open  or  closed  tank  operation  at 
low  or  high  pressures  and  temperatures. 

WRITE  FOR  CATALOG 


SINCE  1896 

ELLISON  DRAFT  GAGE  GO.,  INC. 

542  W.  MONROE  STREET,  CHICAGO  6.  ILLINOIS 

Draft  Gages,  tell  and  Diafrom— Inclined  Draft  Gages— Portable  Inclined 
Tube  Gages— Vertical  Tube  Gages,  Oil,  Heavy  Liquid,  Mercury,  Single 
and  Multi-tube— U-gages,  Stationary  and  Poi^ble— Air  Filter  Gages, 
Complete  Line— Pitot  Tubes— U-Patb  Steam  Colorimeters — Portable  Gas 
Analysers,  Orset  Types— Alarm  Systems— OrMce  Honges  and  Plates— 
Flow  Tube  Meters^— Condensate  Traps. 

For  more  data  circle  Item  I8IA 
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RO-FLAME 

PRESSURE  BURNERS 

lyAx  DUAL-FUEL 
GAS  OIL 

Tht  Prestige  BitniRr 


U.  L  APPROVED 


Designed  for  the  hard- 

types  of  boilers,  warm 
air  ftumaces,  and  ovens. 
Standard  features  are  “extras” 
other  burners.  Flame  retention  .  .  . 
controlled  flame  pattern  .  .  .  rotary 
action  flame  .  .  .  automatic  fuel-air 
ratio  . . .  latest  electronic  safety  con- 
trol . . .  polished  aluminum  housing. 

Writ,  today  for  dsUil.d  inforin.tion  Factory  wired  and  fire-tested. 

SYNCHRONOUS  FLAME,  Ipc,  227  N.  Moin  St.,  Wolwortli,  Wfs. 


•  \^th  spray  nozzles  from  Spraying  Systems 
you  gain  the  advantages  of  DESIGN 
for  exact  control  of  spray  characteristics  .  .  .  and 
complete  range  of  sizes  for  selecting  the 
exact  CAPACITY  needed. 


FOR  WASHING— wide  angle  Whirljet 
spray  nozzles.  Large  orifice,  non¬ 
clogging  with  tapered  inlet,  no 
internal  vanes. 


For  more  data  circle  Item  1818 


FOR  HUMIDIFYING- precision  made 
Pneumatic  Atomizing  nozzles. 
Highly  atomized  spray  vaporizes 
instantly  and  completely. 


FOR  COOLING — complete  choice  of  nozzles  for  IT  !l 
spray  ponds,  cooling  towers  and  roof  U  i| 

cooling.  Proper  distribution  and  atomization  flbgpP 
for  efficient  cooling  and  minimum  driftage. 

■  -.rT^  jrm.  INFORMATION— ;usf  uirife /or 

See  Us  at  Exposition  tooth  758 

UH/fjM  SPRAYING  SYSTEMS  CO 

3261  Randolph  Street 
Bellwood, 


.  .  .  give  you  the  answers  to  your  design 
problems.  And  it's  easy  to  build  your  reference 
library  with  the  useful  volumes  described  on  the 
insert  sheet  inside  the  back  cover.  Just  use  the 
prepaid  order  card  to  get  the  ones  you  want. 
THE  INDUSTRIAL  PRESS,  Publishers,  93  Worth 
Street,  New  York  13,  N.  Y. 
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AUTOMATIC  HEATING 
DESPITE  POWER  FAILURE 

7-Day  Time  Switch  with 
20  Hour  RESERVE  POWER! 


Ideal  Control  for  Heating,  Air  Conditioning, 
Ventilating,  and  Lighting 

Schools,  Public  Buildings 
n\  and  Offices. 


Check  These  Exclusive  TORK  Features: 


•  Should  power  foil  precision  spring  mechanism  takes  over 
instantly  . . .  keeps  on  time  for  20  hours! 

•  When  power  resumes  electrically  wound  spring  rewinds  10 
times  faster  than  used. 

•  Up  to  12  operations  a  day  with  2  hour  minimum  settings. 
Dial  revolves  once  a  week  permitting  longer  or  shorter  peri* 
ods  of  operation  for  each  individual  day,  as  well  as  skipping 
selected  days. 

•  Choice  of  easy-to-set  tab-type  tripper  dial  ...  OR  conven¬ 
tional  ON-OFF  diall 

•  Available  with  Single  Pole  Single  Throw,  Double  Pole  Single 
Throw,  Single  Pole  Double  Throw,  and  Double  Pole  Double 
Throw  switching. 

•  Highest  capacity  of  any  7-Day  Time  Switch  ...  up  to  55 
Amperes  per  pole. 

•  Compoct,  rugged  design  . . .  same  size  as  24  hour  models! 

•  Available  without  case,  with  bracket  ...  or  with  Flush  En¬ 
closure,  for  panel  mounting! 


Her*  it  th*  tafeit,  most  dependable  Time  Switch  made  . . .  designed 
to  meet  the  highest  quality  standards  of  Consulting  Engineers  and 
Architects.  Insures  comfort  —  no  danger  of  Time  Switch  failing  to 
operate  when  needed  due  to  power  failure.  Economical  too!  No 
need  for  service  screws  to  reset  Time  Switch  after  power  failure. 


Complete  TORK  catalog  yours  for  the  asking 


O  R  K. 


TIME  CONTROLS,  INC 

MOUNT  VERNON,  NEW  YORK 


In  Conodo;  DOMINION  ELECTRIC  MANUFACTURING  CO.,  LTD.,  TORONTO 
AAost  Complete  Line  of  Time  Switches  for  Healing,  Ventilating,  Air  Con¬ 
ditioning,  Refrigeration,  Water  Softening,  Sewage  Disposal,  Pumping,  and 
Generol  Electrical  Applications. 


for  more  data  circle  this  page  number  on  cord  at  back  of  book 


BOOK  REVIEWS 

l*ublications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 


ENCYCLOPEDIA  OF  SCIENCE  AND  TECHNOLOGY 

A  monumental  work  of  15  volumes  has  been  pub¬ 
lished  to  cover  today’s  scientific  engineering  and  tech¬ 
nical  knowledge.  It  provides  an  authoritative  reference 
on  almost  every  conceivable  topic  in  these  fields.  Be¬ 
cause  of  the  many  new  areas  of  interest  into  which 
engineering  and  science  are  expanding  these  volumes 
will  be  found  most  helpful. 

The  volumes  were  prepared  under  the  guidance  of 
an  eminent  advisory  board,  assisted  by  a  group  of 
60  consulting  editors.  In  all,  there  are  over  100,000 
entries  prepared  by  2,015  contributors,  all  specialists 
in  their  respective  fields. 

An  annual  supplement  volume  of  about  500  pages 
will  be  published  each  Spring  to  maintain  the  practical 
usefulness  of  this  encyclopedia  and  to  keep  the  infor¬ 
mation  current. 

McGraw-Hill  Encyclopedia  of  Science  and  Technol¬ 
ogy.  Cloth  bound  —  the  8,500  pages  of  text  and  600 
index  pages  are  arranged  in  15  volumes.  Published  by 
McGraw-Hill  Book  Co.,  SSO  W.  42nd  St.,  New  York  36, 
N.  Y.  Price  per  set,  $175. 

Air  Purification  in  Buildings — As  part  of  the 
1960  Spring  Conference  of  BRI,  there  was  a  program 
dealing  with  Cleaning  and  Purification  of  Air  in  Build¬ 
ings.  Six  papers  were  pre.sented  ranging  in  subject 
from  the  meaning  of  pure  air  to  future  methods  of  air 
purification.  BRI  paper  No.  797  has  all  the  papers  pre¬ 
sented  at  this  meeting  and  the  discussions  of  the 
papers.  Included  as  an  appendix  is  a  paper  on  Current 
Problems  in  Hospital  Air  Conditioning,  by  the  late 
Dr.  C.  P.  Yaglou  of  the  Harvard  School  of  Public 
Health.  Building  Re.search  Institute,  2011  Constitution 
Ave.  N.  W.,  Washington  25,  D.  C.  Price,  $4. 


ARI  Standards  —  Two  new  standards  have  been 
issued  by  ARI.  They  are  ARI  Standard  516-60  on 
Refrigerant  12  and  Refrigerant  22  Compressors  and 
Condensing  Units,  25  Horsepower  and  Larger,  and 
ARI  Standard  511  on  Ammonia  Compressors  and  Com¬ 
pressor  Units.  Standard  516  was  designed  to  replace 
Standard  5-21  and  5-22;  Standard  511  will  replace 
Standards  5-12  and  5-13.  Each  of  the  new  standards 
is  priced  at  50  cents  and  may  be  obtained  from  the 
Air-Conditioning  and  Refrigeration  Institute,  1346 
Connecticut  Ave.  N.W.,  Washington  6,  D.  C. 

Metal  Curtain  Wall  Manual — A  new  edition  of  this 
manual  is  now  available  and  it  is  almost  a  complete 
revision  of  the  previous  edition.  To  holders  of  the  pre¬ 
vious  edition,  all  that  is  necessary  is  to  retain  the  sec¬ 
tion  dividers  and  the  loose  leaf  binder,  and  insert  the 
new  pages.  As  new  methods,  systems  and  products  are 
developed,  there  will  be  new  additions  and  revisions. 
National  Association  of  Architectural  Metal  Manufac¬ 
turers,  228  N.  LaSalle  St.,  Chicago  1,  Ill.  Price,  $5. 
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CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  column  inch. 


MANUFACTURERS  AGENTS 

An  Mtabliihed  manufacturer  with  25  yean  experi¬ 
ence  producinf  ventilatinf  epuipment  it  lookinp 
for  manufacturer'i  apents  in  many  teetiont  of  the 
country  to  tell  their  new  line  of  industrial  fans. 
Tho  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914,  Air  Conditionlnt.  Heatinp 
A  Ventilating.  93  Worth  8t..  New  York  13.  N.  Y. 


PBINTKD  FlrRblS  available  for  Immediate  ship¬ 
ment.  Heating  &  oil  burner  materials  form, 
burner  service  record  eards,  senice  order  rorm.s. 
Inspection  Information  form,  survey  sheet  and 
others.  Also  ran  supply  BURNtlR  SBIIVICG  form 
in  8  part  BZK-8KAP  with  3  carbons  in  each  set. 
1300  sets.  Imprinted  with  your  name,  addrees 
and  telei^one.  on'y  $20.40.  Send  for  samples— 
no  obligation.  Write  Dept.  AC,  Degree  Day 
Systems.  39-30  58th  St.,  Woodside  77,  N.  Y. 


When  the  job’s  got  to  be  right  ...  at  the 
right  price  .  .  .  remember  Hydrotherm! 

M  W Gas  heat  costs  less  than  oil  heat  in  big  '  ^^7'RfiQ  \ 
jobs  (to  3,600,000  BTU/Hr)  when  you  install  i  at  ) 

Hydrotherm’s  MULTI  TEMP  hydronic  system.  / 

Sequence-fired  combustion  chambers  per- 
mit  automatic  input  modulation  in  accord- 
m  m  m  K/fg  ance  with  load  requirements  —  no  short 

cycling  -  no  override  -  built-in  standby  _ 
protection.  Factory  assembled  .  .  .  fits 
^  W  through  a  2  ft.  6  in.  door. 

am Easy  to  install,  all  cast  iron,  and  guar-  /uS 
m  anteed  for  25  years  ...  you  can’t  miss  Mir 

m  m  with  Hydrotherm. 

*  »  Write  for  bulletin  #21  and  all  the  facts. 

Mummip 

HYDROTHERM.  INC.  •  DEPT.  12AC.  NORTHVALE,  N.  J. 


When  the  job’s  got  to  be  right  ...  at  the 
right  price  .  .  .  remember  Hydrotherm! 

Gas  heat  costs  less  than  oil  heat  in  big 
jobs  (to  3,600,000  BTU/Hr)  when  you  install  I 
Hydrotherm’s  MULTI  TEMP  hydronic  system. 

Sequence-fired  combustion  chambers  per¬ 
mit  automatic  input  modulation  in  accord¬ 
ance  with  load  requirements  —  no  short 
cycling  -  no  override  -  built-in  standby 
protection.  Factory  assembled  .  .  .  fits 
through  a  2  ft.  6  in.  door. 

Easy  to  install,  all  cast  iron,  and  guar¬ 
anteed  for  25  years  ...  you  can’t  miss 
with  Hydrotherm. 

Write  for  bulletin  #21  and  all  the  facts. 


YOUR  SECOND  BIGGEST  MARKET 
ia  Weitwn  Europe  where  rapidly  riting  living 
atandardi  mean  a  big  chance  for  you  to  caah  In 
now  on  opportunitiea  to  produce  and  aell  under 
local  liconaing  arrangementa  with  no  caah  inveat- 
ment.  Since  1954  I  have  auceeaatully  operated  aa 
the  promoter,  organiter  and  auperviaor  of  European 
buaineaa  for  a  aeleet  group  of  top  American  heat¬ 
ing,  ventilatinf  and  air  conditioning.  Can  take 
on  one  good  additional  account  now.  If  you  are 
already  operating  In  Eurepe,  but  feel  the  need  for 
better  coverage  and  cloaer  auperviaion,  or  if  you 
arc  now  thinking  of  getting  aet  up.  it  will  pay  you 
to  write  now  and  aee  me  in  Chicago  at  the  ASH  RE 
Show.  Your  producta  can  make  more  money  for 
you  in  Europe  now 

J.  J.  LA  RUS 

European  Salea  A  Licenaee  Superviaor 
2,  avenue  Le  Notre,  Marly-le-Roi  (S  A  O)  France 
New  York  office:  450  12th  Avenue 
New  York  IS.  N.  Y.  Tel.  LO-3.1380 


Manufacturers'  Representatives  want¬ 
ed  by  long  established  manufacturer 
of  roof  mounted  heating  and  air  con¬ 
ditioning  equipment.  Some  exclusive 
territories  still  open.  Write — Ventil- 
Aire  Corporation,  1815  Decatur  Street 
— Brooklyn  27.  New  York. 


FOR  SALE:  SI. 000, 000 
Asking  Frice:  $125,000 
The  tremendously  accelerated  growth 
of  my  Com’l — Industrial  contracting 
company  and  my  wholesale  distribu- 
ing  company  forces  me  to  sell  one  to 
obtain  expansion  capital  to  keep  other 
one  growing.  Potential  is  so  great  for 
either  that  interested  party  may  choose 
the  one  he  wants  .  .  I’ll  keep  the  otherl 
1059  sales  were  50%  ahead  of  '58  .  .  . 
and  '60  sales  are  almost  $1  million.  We 
have  exclusive  control  of  4  major  lines 
of  heating  and  air  conditioning  equip¬ 
ment.  Location:  population  center  of 
rapidly  expanding  Intermountain  Mar¬ 
ket.  For  complete  details  write  box 
978,  Air  Conditioning,  Heating  & 
Ventilating,  93  Worth  St.,  New  York 
13.  N.  Y. 
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lOhai  /{suadsM  San: 

(Continued  from  page  10) 

mostat  results  in  serious  overheating  of  the  room  with 
attendant  discomfort,  temptation  to  oi>en  windows, 
attempts  at  adjusting  the  thermostat  and  inherent  in¬ 
convenience  to  building  operating  personnel.  All  these 
plus  the  increased  operating  cost  due  to  overheating. 
This  increased  cost  can  often  offset  the  amount  saved 
by  depressing  the  building’s  temperature  at  night. 

Unit  ventilator  unit-mounted  thennostats  are  not 
located  in  the  return  air  stream  as  Mr.  Nordeen’s 
article  would  lead  one  to  believe.  They  are  always 
located  inside  the  unit  ventilator  in  well  engineered 
.sampling  chambers.  The  thermostat  bulb  is  insulated 
from  the  various  questionable  side  effects  (to  which 
the  article  refers)  and  is  allow'ed  to  sense  only  room 
air  temperature.  Standard  location  of  the  engineered 
sampling  chamber  (which  incidentally  is  provided  as 
a  standard  option  by  all  unit  ventilator  manufacturers) 
allows  the  unit  ventilator  fan  to  draw  a  sample  of  air 
directly  from  the  classroom  area  occupied  by  the  stu¬ 
dents,  and  thereby  senses  the  temperature  which  the 
students  really  feel  better  than  any  thermostat  located 
“on  the  wall.”  Also,  results  are  always  consistent — 
do  not  depend  upon  finding  a  good  location  for  an  “on 
the  wall”  thermo.stat. 

Rickard  M.  Plettner 

Automatic  Controls  Division 
Barber-Colman  Company 
Rockford,  III. 


EXHAUSTS  AIR  . 
IN  SUMMER  V 


The  GENIE-AIR  INDUSTRIAL  VENTILATING  UNIT  materially 
reduces  initial  equipment  and  operating  costs  by  driving  the 
wasted  heat  under  the  roof  line  back  to  the  floor  area. 
MODEL  ER  is  a  dual  purpose,  power-driven  ventilator  that 
provides  either  recirculation  of  air  within  the  building  or 
exhaust.  A  3  position  reversing  switch  controls  the  direction 
of  the  fan.  On  the  RECIRCULATING  CYCLE,  the  fan  blows  the 
air  downward.  An  exclusive  DIVERTCO-DAMPER  seals  the 
top  of  the  unit  to  prevent  winter  heat  loss.  Heat  trapped 
under  the  roof  line  is  pulled  into  the  fan  and  blown  out  the 
diffuser  openings  at  the  bottom  carrying  it  back  to  the  floor 
area.  This  movement  of  air  keeps  temperature  more  uniform 
at  all  levels  and  improves  the  efficiency  of  your  heating  sys¬ 
tem.  On  the  EXHAUST  CYCLE  the  fan  blows  the  air  upward, 
pulling  hot  air  into  its  path  and  exhausting  it  outside  the 
building.  The  exclusive  DIVERTCO-DAMPER  is  lifted  up  by 
the  air  column  and  its  conical  shape  directs  the  air  move¬ 
ment  so  that  it  is  easily  exhausted  without  back  pressure. 
The  GENIE-AIR  DUAL  EXHAUSTER-RECIRCULATOR  has 
been  proven  in  industrial  installations  for  over  5  years. 

Some  exclusive  territories  open  to  qualified  distributors. 

For  Fr«*  Eng!n««rinq  Sarvic* 

Writ*  Dtpt.  0-1 


PRODUCTS 

A  Division  of  tho  N.  T.  W.  Corporation 

3001  East  nth  Street 
Los  Angeles  23,  California 
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1440 

3294 

3410 

Moncton,  N.  B . 

...  1310 

1340 

3068 

3100 

Montreal,  P.  Q.  . 

.  1388 

1390 

2849 

3040 

North  Bay,  Ont . 

. ..  1603 

1550 

3464 

3620 

Ottawa,  Ont . 

.  .  .  1435 

1460 

2966 

3210 

Penticton,  B.  C . 

.  ..  1085 

1050 

2664 

2590 

Prince  George,  B.  C.  . 

.  .  1362 

1440 

3687 

3760 

Quebec  City,  P.  Q.  . 

. . .  1526 

1530 

3372 

3460 

Regina,  Sasit . 

. ..  1607 

1740 

3612 

4150 

St.  John,  N.  B . 

.  1278 

1300 

2989 

3130 

Saskatoon,  Sask . 

. ..  1622 

1790 

3999 

4250 

Timmins,  Ont . 

.  .  1847 

1740 

4105 

4200 

Toronto,  Ont . 

1234 

1 126 

2394 

2522 

Vancouver,  B.  C . 

798 

810 

2108 

2120 

Victoria,  B.  C.  . 

726 

730 

2052 

1970 

Windsor,  Ont . 

1279 

1130 

2435 

2440 

Winnipeg.  Man.  .  . 

.  .  1844 

1778 

3959 

4030 

*  These  data  are  supplied  through  the  courtesy  of  the  Meteorological 

Division,  Air  Service 

Branch,  Department  of 

Tran.sport,  Canada. 
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Canadian  Degree-Days  for  December,  I960* 


NEW  PROVEN 


Genie-Air  Industrial  Ventilating  Unit 
r/  REDUCES  HEATING  COSTS  UP  TO  45% 


ALPHABETICAL  INDEX 
OF  ADVERTISERS 


A 

A-J  Manufacturing  Co .  * 

Aerofln  Corp .  II 

Aerovent  Fan  Co.,  Inc .  * 

Air  Conditioning,  Inc .  * 

Air  Devices,  Inc .  20 

Air  Filter  Corp .  * 

Air  Filter  Institute  .  179 

Air  Moving  &  Conditioning  Associa¬ 
tion,  Inc .  174 

Airtemp  Div.,  Chrysler  Corp .  62 

Alco  Valve  Co . 65 

Alnor  Instrument  Co.,  Div.  Illinois 

Testing  Laboratories,  Inc .  166 

Allied  Metal  Hose  Co .  168 

American  Bitumuls  &  Asphalt  Co.  .  177 

American  Gas  Association . 48-49 

American  Gilsonite  Co .  * 

American  Machine  &  Metals,  Inc.  .  178 

Anaconda  American  Brass  Co .  160 

Anemostat  Corp.  of  America .  30 

Arkla  Air  Conditioning  Corp .  55 

Armstrong  Machine  Works .  I 

Arno  Adhesive  Tapes,  Inc .  * 

Aurora  Pump  Div.,  New  York  Air  Brake 
Co .  73 


B 


Barber-Colman  Co . 

44-45 

Barnebey-Cheney  Co . 

.  .  .  175 

Bell  &  Gossett  Co . 

.  26.  155 

Bethlehem  Steel  Co . 

32 

Bituminous  Coal  Equipment,  Inc. 

* 

Bohn  Aluminum  &  Brass  Corp.  . 

.  19 

Bradley  Washfountain  Co . 

* 

Bryan  Steam  Corp . 

* 

Bryant  Manufacturing  Co . 

.  51 

Buensod-Stacey  Corp . 

.  72 

Buffalo  Forge  Co . 

Insert  77-8C 

C 

Cambridge  Filter  Corp .  187 

Carnes  Corp . 13,  15.  17 

Carrier  Corp . 48-49 

Chicago  Pump,  Hydrodynamics  Div., 

Food  Machinery  &  Chemical  Corp.  163 

Chrysler  Corp.,  Airtemp  Div .  62 

Clarage  Fan  Co . Inside  Back  Cover 

Classified  Advertisements .  183 

Cleaver-Brooks  Co.,  Boiler  Div .  75 

Cook,  Loren.  Co .  164 

Connor  Engineering  Corp . 23  67 

Coyne  &  Delany  Co .  * 


D 

Davidson  Fan  Co .  167 

DeBothezat  Fans  Div.,  American 

Machine  &  Metals,  Inc .  178 

Doerr  Electric  Corp .  173 

Drayer-Hanson  Div.  Hi-Press  Air  Con¬ 
ditioning  of  America,  Inc .  53 

Dwyer,  F.  W.,  Manufacturing  Co.  170 


E 

Elgo  Shutter  &  Mfg.  Co .  * 

Ellison  Draft  Gage  Co.,  Inc .  181 

Everlasting  Valve  Co .  43 


(Continued  on  page  187) 


As  They  Have  For  40  Years,  Engineers  Eversrwhere  Today  Rely 
On  METROPOLITAN’S  Quality  Chemical  Maintenance  Prod¬ 
ucts  And  Consulting  Services. 

Through  Scientific  Field  Surveys  And  Laboratory  Analyses 
METROPOLITAN  Works  Closely  With  You  To  Find  ’The  Right 
Answers  To  Your  Specific  Problems. 

To  Prevent  Or  Eliminate  Problems  Of  Scale,  Corrosion,  Slime, 
Soot,  Slag,  Sludge  Caused  By  Impurities  In  Water  And 
Fuels  ...  In  Boilers,  Cooling  Towers,  Evaporative  Conden¬ 
sers,  Storage  Tanks,  Steam  &  Return  Lines,  General  Water 
Supply  Systems  ...  In  Industrial  Plants,  Office  Buildings,  Apart¬ 
ment  Houses,  Public  Institutions,  Hotels,  Theaters,  Stores  .  .  . 

ASK  FOR  THE  MAN  FROM  METROPOUTAN.  HE  HAS  THE  CHEMICAL 
SOLUTION  FOR  YOU. 


See  our  Representative  in  your  area 
or  write  us  for  contplete  information. 


METROPOLIIAN 

IffKIfMCr 

ptooucrs 


METROPOLITAN  REFINING  CO.,  INC. 

50-23  TWENTY-THIRD  STREET 
LONG  ISLAND  CITY  1,  N.Y. 

For  more  data  circle  this  page  number  on  card  at  bock  of  book 
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No  Need  to  Look  Further... 


Write  today  for  nearest  representative 

WESTERN  A 

ENGINEERING  AND  MFG.CO.^ 


P.O.  Box  66455 

Los  Angeles  66,  Colifornia 


Complete- Cxtxlof  in  Sweett.  Member  Air  Xtoving  amt  ConJitioninf  Aaaoe.,  Inc. 
For  more  data  circle  this  page  number  on  card  at  bock  of  book 


COMING  EVENTS 

Where  lisfed,  names  or  fifles  of  individuals  are 
those  from  whom  further  information  is  available. 


ASHRAE  MEETING— Semi  -annual  meeting  of  the  American  Society 
of  Heating,  Refrigerating  and  Air-Conditioning  Engineers,  Inc.,  at 
the  Conrad  Hilton  Hotel,  Chicago,  III.  Secretary,  Robert  C.  Cross, 
234  Fifth  Ave.,  New  York  I,  N.  Y . FEBRUARY  13-U.  1961. 


HEATING  AND  AIR  CONDITIONING  EXPOSITION  —  Inter¬ 
national  Heating  and  Air  Conditioning  Exposition,  at  the  Inter¬ 
national  Amphitheater,  Chicago,  III.  E.  K.  Stevens,  International 
Exposition  Co.,  480  Lexington  Ave.,  New  York  17,  N.  Y . 

. FEBRUARY  13-16,  1961. 


CHEMICAL  ENGINEERS  MEETING— National  meeting  of  the 
American  Institute  of  Chemical  Engineers  and  the  First  Petro¬ 
chemical  and  Refining  Exposition,  New  Orleans,  La.  Meetings  at 
Roosevelt  Hotel  and  exposition  at  the  Municipal  Auditorium. 
American  Institute  of  Chemical  Engineers,  25  W.  45th  St.,  New 
York  36,  New  York . FEBRUARY  26-MARCH  1.  1961. 


NATIONAL  SYMPOSIUM  ON  TEMPERATURE— Third  National 
Symposium  on  Temperature — Its  Measurement  and  Control  in  Science 
and  Industry,  sponsored  jointly  by  the  American  Institute  of  Physics, 
Instrument  Society  of  America,  and  the  National  Bureau  of  Stand¬ 
ards,  to  be  held  in  Columbus,  Ohio.  C.  L.  Roberson,  ISA,  313  Sixth 
Ave.,  Pittsburgh  22,  Pa . MARCH  27-31,  1961. 


CORROSION  ENGINEERS  CONFERENCE— Annual  Conference 
and  Corrosion  Show  of  the  National  Association  of  Corrosion-Engi¬ 
neers,  at  the  Statler  Hotel,  Buffalo,  N.  Y.  T.  Hull,  executive  secre¬ 
tary  of  the  Association,  1061  M&M  Building,  Houston  2,  Tex . 

. APRIL  S-7,  1961. 


INDUSTRIAL  HYGIENE  CONFERENCE  —  Annual  American  In¬ 
dustrial  Hygiene  Conference  at  the  Sheraton-Cadlllac  Hotel,  De¬ 
troit,  Mich.  Publicity  chairman.  J.  D.  MacEwen,  Wayne  State 
University,  1401  Rivard  St.,  Detroit  7,  Mich . APRIL  9-13,  1961. 


CONVENTION  ON  WELDING— Annual  convention  of  the  Ameri¬ 
can  Welding  Society,  The  Coliseum,  New  York,  N.  Y.  For  informa¬ 
tion  write,  American  Welding  Society,  33  W.  39th  St.,  New  York 

18.  N.  Y . APRIL  lB-20,  1961. 


NATIONAL  CONVENTION — The  39th  Annual  Convention  of  the 
Oil  Heat  Institute  of  America  will  be  held  at  the  Statler-Hilton 
Hotel.  Washington,  D.  C . APRIL  23-27,  1961. 


CONSULTING  ENGINEERS  COUNCIL— Annual  meeting  of  the 
Board  of  Directors  of  Consulting  Engineers  Council,  at  Executive 
House,  Chicago.  III.  Executive  Secretary,  L.  N.  Splller,  326  Relsch 
Bldg.,  Springfield,  III .  MAY  4-6,  1961. 


BRI  SPRING  CONFERENCE— Building  Research  Institute  Spring 
Conference,  Shoreham  Hotel,  Washington,  D.  C.  BRI,  2101  Consti¬ 
tution  Ave.,  Washington  25,  D.  C .  MAY  16-18,  1961. 


DESIGN  ENGINEERING  CONFERENCE  AND  SHOW— Design 
Engineering  Show,  Cobo  Hall,  Detroit.  Michigan.  Exposition  man¬ 
agement  by  Clapp  and  Poliak  Inc.,  34 1  Madison  Ave.,  New  York 

17.  N.  Y .  MAY  22-25,  1961. 


NDHA  MEETING— Annual  meeting  of  the  National  District  Heat¬ 
ing  Association,  Wentworth-by-the-Sea,  Portsmouth,  N.  H.  Secre¬ 
tary.  John  F.  Collins,  Jr..  827  N.  Euclid  Ave.,  Pittsburgh  6,  Pa. 

. JUNE  12-15,  1961. 
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('Continued  from  page  185) 


No  More  BLi 

in  Detroit’s  Beautiful 
City-Ceunty  Building 


Fifteenth  International  Heating  &  Air- 

Conditioning  Exposition . 

Flexaust  Co . 

Fluor  Products  Co . 


Genle-AIr  Products,  Div.  N.T.W.  Corp.  184 

Grinnell  Co .  24 

Gustin-Bacon  Manufacturing  Co .  81 


Halstead  &  Mitchell  . 

Harris,  Arthur  &  Co . 

Henry  Valve  Co . 

Hoffman  Specialty  Manufacturing 

Corp . 

Hydrotherm,  Inc . 


Ilg  Electric  Ventilating  Co . 

Industrial  Press  . 

International  Boiler  Works  Co . 

International  Heating  &  Air-Condition¬ 
ing  Exposition  . 

Iron  Fireman  Manufacturing  Co . 


Jenkins  Bros . 

Jenn-Air  Products  Co. 

Johns-Manvllle  . 

Johnson  Service  Co. 


Since  the  installation  of  the  Cambridge  AEROSOLVE® 
85  filters  —  which  do  remove  the  invisible,  smudge-producing 
particles  —  the  504,000  c.f.m.  of  air  circulating  through  the  City- 
County  Building  is  really  clean.  Equipped  with  prefilters,  the 
280  cartridges  in  this  AEROSOLVE  filter  bank  have  a  service 
life  of  more  than  a  year. 


Kenco  Pump  Div.,  American  Crucible 
Products  Co . 


Lawler  Automatic  Controls,  Inc. 

Lehigh  Fan  &  Blower  Div.,  Fuller  Co. 
Lennox  Industries,  Inc . 


Combine  Filter  Efficiency  with 
Filter  Economy  on  Your  Next  lob 


Marsh  Instrument  Co.,  Div.  Colorado 

Oil  &  Gas  Corp .  46 

McDonnell  &  Miller,  Inc .  71 

McQuay,  Inc . Insert  149- 1 52 

Metropolitan  Refining  Co.,  Inc .  185 

Minneapolis  Honeywell  Regulator  Co.  68-69 
Mission  Valve  &  Pump  Co .  63 


Write  for  Bulletin  132 


Nash  Engineering  Co . 

National  Heater  Co.,  Inc. 
National  Tube  Div., 

United  States  Steel  Corp. 

Nesbitt,  John  J.,  I  nc. . 

New  York  Blower  Co. 
Niagara  Blower  Co . 


Here’s  where  the  “haloes" 
are  trapped.  Note  how 
easily  AEROSOLVE  car¬ 
tridges  are  replaced. 


f^mbridge  Filter  Corporation 

734  East  Erie  Boulevard,  Syracuse  1,  N.Y, 
For  mere  date  circle  this  page  number  en  cord  of  bock  of  book 


Orr  &  Sembower,  Inc . 

(Continued  on  ftage  1H8) 
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ANOTHER  PEERLESS  ELECTRIC  SPECIAL  BLOWER  APPLICATION 
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OF  ADVERTISERS 
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Palmer  Thermometers,  Inc . 

Penn  Controls,  Inc . 

Patterson  Kelley  Co.,  Inc . 

Peerless  Electric  Div.,  H.  K.  Porter  Co, 


llnited  Air  Lines  Terminal  Building,  Idlewild  Airport.  Architects:  Skidmore,  Owinits  &  Merrill.  Consult¬ 
ing  Engineers:  Syska  &  Hennessy,  Inc.  General  Contractors:  Humphreys  &  Harding.  Mechanical  Con¬ 
tractors:  A.  D.  Walker  &  Co.,  Inc. 


Penn  Ventilator  Co.,  Inc. 
Pittsburgh  Plate  Glass  Co. 
Powers  Regulator  Co.  .  . 


Quickdraft  Corp. 


Reading  Tube  Corp.  .  . . 
Reznor  Manufacturing  Co. 


Sarco  Co.,  Inc .  I 

Skidmore  Corp .  74 

Sloan  Valve  Co.  .  52 

Smith,  H.  B.,  Co.  Inc.  .  .  .Inside  Front  Cover 

Smith.  Jay  R.,  Mfg.  Co .  155 

Sporlan  Valve  Co .  21 

Spraying  Systems  Co .  IBI 

Sturtevant  Div.,  Westinghouse 

Electric  Corp .  25 

Synchronous  Flame,  Inc . 181 


Tork  Time  Controls,  Inc . 

Trane  Co . 

Tuttle  &  Bailey  Div.  Allied  Thermal 

Corp . Insert 

Typhoon  Air  Conditioning  Div.,  Hupp 
Corp . 


Four  of  the  52  Peerless  Electric  Blowers.  Shown  are  Philip  M.  Larkin  (left),  Senior  Project  Engineer, 
and  Warren  Dorrman  (right),  IVoject  Supt.  of  A.  D.  Walker  &  Co.,  Inc. 


‘•COMPLEX  AIR  HANDLING  PROBLEMS 
MET  BY  PEERLESS  ELECTRIC  BLOWERS” 


United  States  Steel  Corp..  National 

Tube  Div . 

United  States  Valve  &  Engineering  Co. 


Philip  M.  Larkin,  Senior  Project  Engineer 


Excessive  heat  transmission  from  an 
800'  long,  20'  high  glass  front  makes 
difficult  the  design  target  of  78®  F 
maximum  summer  temperature 
with  50%  relative  humidity.  In 
winter  the  need  is  for  65-70®  F  with 
humidity  low  enough  to  avoid  con¬ 
densation.  Variations  cannot  exceed 
a  minus  2%  in  temperature  or  plus 
5%  humidity.  And  the  complete  sys¬ 
tem  must  serve  45  different  areas  of 
the  building,  including  the  kitchen. 

Tight  space  conditions  and  air¬ 


craft  fumes  added  to  the  installa¬ 
tion  problem.  The  solution:  52 
Peerless  Electric  Fans  to  supply  and 
exhaust  the  175,000  square  foot 
building  area.  Peerless  Engineers 
worked  closely  to  make  possible  the 
necessarily  delicate  air  balance. 

No  matter  how  complex  your  next 
job,  let  Peerless  Elertric  engineer 
your  air  moving  needs.  Write:  Peer¬ 
less  Electric  Division,  H.  K.  Portei 
Company,  Inc.,  W.  Market  Street, 
Warren,  Ohio. 


Ventil-Aire  Corp . 

Vllter  Manufacturing  Co. 


Wade  Manufacturing  Co. . 

Wagner  Electric  Corp.  . 

Watsco,  Inc . 

Well-McLain  Co.  . 

V/eil  Pump  Co . 

Western  Engineering  &  Mfg.  Co. 
Westinghouse  Electric  Corp., 

Sturtevant  Div . 

Wheeling  Steel  Corp . 


PeCRLCSS  CLBCTRIC  DIVISION 


Insert  33-40 


PORTER  SERVES  INDUSTRY  with  steel,  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment, 
electrical  wire  and  cable,  wiring  systems,  motors,  fans,  blowers,  specialty  alloys,  paints,  refractories,  tools  forgings  and 
pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 

For  more  data  circle  this  page  number  on  card  at  back  of  book 
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If  you  want  moro  informa¬ 
tion  about  products  advar- 
tizad  in  this  issue,  just 
circle,  on  either  of  the 
cards  provided  below,  the 
page  number  of  the  ad  In 
which  you  are  interested. 


Use  the  post-cards  below 

to  obtain  catalogs  mentioned  in  this  issue  or  further  information  on 
products  described  or  advertised  in  this  issue. 


1.  Circle  item  numbers  of  new  equipment  and  catalog  descriptions 

2.  Circle  page  numbers  of  advertisements 

3.  Mail . . .  we'll  do  the  rest 


—  e.  «•» 


So  fv  ♦ 
cs  *»*  «*• 


a£ 

5 

o 

z 


o 

z 

< 

*- 

z 

Ui 

2 

O 


—  r4m^iAr«eo<^ 


u>  r>.  o>  —  »•*  lO 


S  S  s:  S  :£  S  ? 


eo  o 


—  fS  w-  u> 


—  oi  m 


«  .o  00  p  (<4  w 

4)  r-  00  o  —  rv 


N  W  -O  00  O  04  'T 

4  o-  00  o>  —  r>4  ro 


r-  ^  — 

O*  O  04 


Z) 

O 

z 

o 

< 

ec 


O  •»»  04 

04  m  lO 


—  rn  lA 


S  S 


<  < 

tA  m 
00 


o 


—  CM^'Or^ior^oo 


-  m  8  5 

«  r>  in  o>  00 


?  S  o« 


“  e 
o  ? 


04  04  0« 


—  —  —  «noooo.no* 

04  'T  in  .O  00  •«  o« 


N 

O 


S  1 


o 

V 
Z 
< 

m. 

H  O 

z  o 


M  U 


FIRST  CLASS 
Permit  No.  53 
New  York,  N.  Y. 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 

POSTAGE  WILL  BE  PAID  BY 

Air  Conditioning,  Healing  and  Venliialing 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 


£• 

« 

S 

ji 

£ 


^  X 


READERS’  SERVICE  DEPT. 
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THIS  SERVICE  NOT  AVAILABLE  TO  OVERSEAS  READERS 
THIS  CARD  VOID  AFTER  MAY  I.  1961 


BOOKS  LIKE  THESE  ARE  RELIABLE  TOOLS 
THAT  CAN  HELP  YOU  IN  YOUR  WORK! 


PIPEFITTERS  HANDBOOK 

Enlarqvd  S«eeiid  Edition 
by  Forrott  R.  Lindtoy 
Written  by  a  pipefitter 
for  pipefitters.  Covers: 
Pipe  Bending  —  Screwed 
Offsets  —  Mitered  Joints 
—  Dimensions — Screwed 
Fittings  —  Butt  Welding 
Fittings  —  Flanges  and 
Flanged  Fittings — S(dd«-  Joint  Httings — 
U-B<^ts — Spacing  Hangers — ^Water  in 

Pipes — Pipe  Expansion — Identification — 
Contents  of  Tanks  —  Valves  —  Plastic 
Pipe  —  Metals  —  Steam  —  Mathematioal 
Data — ^Measures — Conversion  TaMes — 
Trigonometry — Field  Layout  of  Angles 
— Dictionary.  41<  Pages,  24S  lOnstin- 
tions,  $4.00. 


DESIGN  OF  AIR  CONOITIONING  SYSHMS 

by  F.  W.  Hutchlmon 

IIS  full-page  charts  solve  problems  oi 
air  conditioning  system  design  involving 
cooling  load,  duct  design,  psychrometrics, 
solar  energy,  comfort  conditioning,  panel 
cooling,  etc.  For  each  chart  the  engineer¬ 
ing  a^  mathematical  background  plus 
diwgn  example  and  scdution  are  given. 
334  Pages,  11$  Ulus.,  $7.00. 


SUMMER  AIR  CONDITIONING 

by  S.  Kono,  J.  R.  Cerroll  end  H.  D.  Bereither 
Training  text  and  reference  book  on  residential  air  con¬ 
ditioning.  Covers:  Comfort  Conditions  —  Summer 
Weather — ^The  Sun  in  RHation  to  the  House — ^Methods 
of  Cooliiu^The  Compressor  Svstm  in  Packaged  Form 
— ^Fans — Duct  ^sterns — Distributing  Air  in  Rooms— 
Noise  Control — Heat  Gam  in  Houses — Designing  Air- 
Duct  Systems  and  Sdectin^  Equipment--k>perating 
Cooling  Equipment  —  The  Air-Ccmditioaing  Industry. 
544  Pages,  244  Ubi^rations,  $t.04. 

WINTER  AIR  CONDITIONING 

by  S.  Konso,  J.  R.  Cerroll  and  H.  D.  BareHber 

Does  for  hydronic  and  warm  air  hearing  what  Summer  Air  ConditiotUni 
does  for  cooling.  Covers:  Temperature,  Humidity,  Wind,  Sun — ^Heat  Trans¬ 
fer  and  Comfort  Standards — Reading  and  Drawing  Heating  Plans — ^House 
Constmerion — Calctfiating  Heat  Losses — Heat  Genendion — Boilers  and 
Furnaces — Radiators  and  Convectors— Steam  Heariiu^Hot-Water  Heating 
— ^Warm-Air  Heating — Modulated  Heat  Delivery— Trends  and  Develop¬ 
ments  in  Heating.  444  Pages,  344  Dhatrations,  $S.04. 


Both  of  the  above  Ak  CoadMonteg  books,  $15.44. 
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HANDBOOK  OF  AIR  CONDITIONiNG, 

HEATING  AND  VENTILATING 

Edited  by  Clifford  Strode 

Completely  new  book  containing  thousands  of 
facts,  figures,  data  and  principles;  hundreds  ot 
charts,  tables  and  maps.  Answers  problems 
you  face  every  day  in  your  worL  Subjects 
treated  thorou^y  mclude:  Air  Conditioning, 
Air  Handling,  Building  Heat  Loss,  Climatic 
Dat^  Combwdion,  Degree-Days,  Dual  Dua 
Design,  Dust  Collection,  Fuel  Pjoitnotinj, 
High  Velocity  An,  Mathematics,  Motors,  Pip¬ 
ing  and  Plumbinjg,  Psydnometry,  Radiator 
Heating,  Refrigeranu,  Service  Hot  Water, 
Solar  Data,  Stoun  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology.  Completely  cross- 
indexed.  1094  Pages,  iH"  x  10%',  59$ 
Charts,  Maps,  Ulus.,  51$  Tables,  $15.00. 


DESIGN  OF  HEATING  AND  VENTIUTING 
SYSTEMS 

by  F.  W.  Hutchinson 

96  full-page  charts  sdve  problems  of 
heating  a^  ventilating  involving  load 
determination,  duct  desi^,  panel  heatii^ 
solar  heating  and  combustion  anaWsis. 
CompanicNi  MX>k  to  Design  of  Air  Oxi- 
ditinning  Systems.  Same  methods  to 
explain  and  solve  problenu  are  used. 
324  Pages,  94  Charts,  $7.00. 


COMBINATION  OFFER 


af  the  abwvs  books  by  Prof.  F.  W. 
$12.54. 


FIRST  CLASS 

PfRMIT  Na  13 
NBW  YORK,  N.  Y. 


BUSINESS  REPLY  CARD 
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AIR  CONDITIONING,  HEATING  VENTILATING 
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DOOK  DEPT. 


PUT  THE  FACTS  AND  FIGURES  YOU  NEED 
AT  YOUR  FINGER  TIPS -WITH  BOOKS! 


RICH  TEMPERATURE  WATER  SYSTEMS 

by  Ow«n  S.  L‘«b*rg 

A  complete  and  concise  exposition  of  the 
principles,  design,  installation  and  api^- 
cation  of  high  temperature  water.  Written 
by  the  designer  of  many  of  the  woiid’s 
largest  systems.  For  engineers,  operators, 
and  owners.  224  Pages,  109  Dins.,  $4.50. 

SNOW  MELTING 

by  T.  Napisr  Adism 

Correct  tested  steps  in  planning,  design- 
ing,  buildup  and  operating  snow  melting 
systems.  Time  saving  charts,  tables  and 
graphs  give  data  and  simplify  every  step. 
224  Pages,  189  Ulus.,  $4.50. 

FLOW  ANO  FAN 

by  C.  H.  Berry 

Covers  moving  air  through  ducts,  fan 
selection  and  control,  duct  arrangement, 
system  characteristics,  flow  analysis. 
Basic  data  and  methods  used  to  calculate 
system  resistance.  Practical  information 
for  selecting  a  fan  for  any  duty.  232 
Pages,  84  Ulus.,  $4.00. 

ELECTRICAL  TESTING  AND 
TROUBLESHOOTING 

by  P.  T.  Green 

How  to  locate  and  correct  faults  in  cir¬ 
cuits  of  all  kinds— contit^er^  motCHa, 
transformers  and  transmisison  lisea.  Field 
tested  procedures.  An  ideal  training  and 
reference  book.  200  pages,  100  Ulus., 
$5.00. 


DESIGN  OF  PLUMBING  AND  DRAINAGE 
SYSTEMS 

by  L  Blendermenn 

Detailed,  illustrated  guide  covering  mod¬ 
em  plumbing  practice  and  design.  Basic 
problems  as  well  as  modem  specialized 
topics  are  discussed.  328  Pages,  201 
Ulus.,  $7.00. 

FLUID  FLOW  IN  PIPES 

by  C.  H.  McClain 

How  to  solve  problems  involving  the 
flow  of  liquids  and  gases  through  pipes. 
How  to  handle  viscosity,  friction,  heat, 
and  other  factors  expressed  in  various 
dimensional  systems.  Worked-out  prob¬ 
lems  show  applications  of  principles.  124 
Pages,  18  Ulus.,  $4.00. 

PLANT  AND  PROCESS  VENTILATION 

by  W.  C.  L  Hamaon 

Design  factors  and  data  that  can  be 
appU^  to  any  situation.  Principles  are 
clear,  logical.  Shows  how  to  estimate 
exhaust  requirements  for  dust  and  fume 
producing  processes,  hot  or  cold.  Prin¬ 
ciples  of  general  ventilation  and  bulk 
materials  handling.  448  Pages,  172  Ulus., 
$9.00. 

FUa  OIL  MANUAL 

by  P.  P.  Schmidt 

Properties,  selection,  storage,  handling, 
and  burning  of  all  grades  of  fuel  oil. 
How  to  assure  imiform  quality,  efficient 
combustion,  maximum  value.  Additives, 
treatments,  troubles  and  remedies.  174 
pages,  34  tables,  $4.50. 


DESIGN  OF  INDUSTRIAL  EXHAUST  SYSTEMS 

Completely  revised  3rd  Edition 
by  John  L  Alden 

This  classic  text  on  how  to  design,  build 
and  buy  industrial  exhaust  systems  has 
been  brought  up-to-date  to  meet  modem 
standards  of  industrial  environment. 
Developments  and  advances  in  devices 
and  techniques  described.  254  Pages,  137 
Ulus.,  $6.00. 


Three  Bargain 
Paperbacks 

These  alltime  winners  in  ACH&V’s 
popular  Reference  series  are  now 
available.  Ideal  for  classroom  or  com¬ 
pany  purchase.  Note  quantity  dis¬ 
counts  below. 

SERVICE  HOT  WATER 

by  Prod  M.  Roitor 

Fuol  Enginoor,  Tho  Dayton  Powor  and 
Light  Company,  Dayton,  Ohio 
An  exceptionally  comprehensive ' 
treatment  of  the  subject,  including 
methods  and  equipment,  pipuig,  flues, 
corrosion  and  fuel  cost  comiJarisons, 
with  special  emphasis  mi  estimating 
data  for  all  types  of  applications  pre¬ 
sented  in  65  tables,  17  graphs  and  13 
sketches. 

40  Pogss  Paper  Bosad  $2.00 

THE  DEGREE-DAY 

by  Clifford  Strock 

Editor,  Air  Conditioning,  Hoating 

and  Vontilating 

What  the  degree-day  is,  extensive 
degree-day  tables  for  1212  U.S.  local¬ 
ities,  42  cities  in  Canada,  16  in  Alaska, 
how  the  degree-day  is  used  for  com¬ 
paring  (grating  results  of  heating 
plants,  and  how  it  is  used  for  estimat¬ 
ing  fuel  consumption  for  building 
heating,  together  with  tea  maps  in 
color. 

40  Pages  Papor  Beaad  $2.00 

BASIC  THERMODYNAMICS 
OF  HEATING  AND 
COOUNG  SYSTEMS 

by  John  F.  Sandfort 
Astociata  Profauor  of  Machanieal 
Enginaaring,  Iowa  Stata  Collaga 
Those  thermodynamic  fundamen¬ 
tals  which  apply  to  heating  and  air 
conditioning  engineering  are  reviewed, 
beginning  with  elementary  concepts 
and  developing  more  complex  prin- 
dples  with  examples  of  their  applica¬ 
tion.  This  will  be  a  refresher  for  en¬ 
gineers  in  practice  as  well  as  a  guide 
tor  those  who  are  in  training  in  the 
fields  of  air  conditioning,  heating,  or 


ventilating. 

20  Pages  Paper  Boaad  $2.00 
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U$«  the  postcard  below  to  order  the  books  you  wont.  We  will  bill  you 
loter.  Or  you  con  save  postage  charges  on  the  books  when  you  send 
payment  in  full  with  your  order. 
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C  L A  R AG  E 


•  for  volumes  up  to  25,000  CFM 

•  for  static  pressures  thru 

•  for  clean  air  up  to  300°  F. 

Distinguisliiii"  points  —  over  15  of  them  —  make 
these  new  Clarage  units  outstanding. 

To  mention  a  few:  HePer  motor  ventilation  .  .  . 
entire  drive  within  frame  of  unit  .  .  .  complete 
accessibility  to  motor,  drive,  and  bearings.  Learn 
more  about  the  numerous  specific  advantages  that 
mean  greater  value  to  you  from  Clarage.  Request 


Catalog  517  ...  36  pages  of  complete  informa¬ 
tion,  selector  charts,  capacity  tables,  dimensions. 
Clarage  Ready  Units  are 
ideally  suited  for  supply  or  ^ 
exhaust  jobs  —  indoors  or 
outdoors  —  for  buildings  of 
all  ty[)es,  all  sizes. 


Write  for  your  Copy 

Dependable  equipment  for  making  air  your  servant 

CLARAGE  FAN  COMRA 


Kalamazoo,  Michigan 


SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA:  Canada  Fans,  Ltd.,  4285  Richelieu  St.,  Montreal 

for  more  data  circle  card  at  back  of  book 


New  JOHNSON  R-2.7  remote 

adjustable  load  limiting  relay 

For  Positive  Protection  Against  Motor  Overloading  PLUS  The 

Convenience  Of  Remote  Adjustment 

•  An  outstanding  new  limiting  device  for  use  with  pneumatic  control  systems. 
May  be  applied  to  all  makes  of  centrifugal  refrigeration  compressors,  as  well  as 
to  pumps,  fans,  and  electric  heating  systems. 

•  Provides  efficient,  positive  protection  against  costly  motor  overloading.  Prevents 
failures  and  damage  to  equipment. 

•  Convenient  remote  set  point  adjuster  can  be  surface  mounted  on  any  wall  or 
control  panel  or  flush  mounted  in  a  panel. 

•  Set  point  adjuster  is  calibrated  between  40  and  100  per  cent  of  full  motor  current, 
in  10  per  cent  increments. 

•  Relay  operates  at  any  current  value  between  3  and  7  amps.  With  proper  trans¬ 
former,  can  be  applied  to  motors  of  any  size. 

•  Sensitivity  is  adjustable  from  10  to  37  psi/ampere. 

•  Fast,  highly  accurate  response.  Pneumatic  feedback  element  assures  maximum 
stability  and  performance.  Simple,  trouble-free  construction  throughout. 

For  complete  information,  write  for  bulletin  R-27.  Johnson  Service  Company, 

Milwaukee  1,  Wisconsin. 

JOHNSONgCONTROL 

PNEUMATIC  11^1  SYSTEMS 

DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1885 


For  more  data  circle  card  at  back  of  book 


